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(57) Abstract: A 4-(substituted aryl)-5-hydroxyisoquinolinone 
derivative having excellent poly(ADP-ribose) polymerase inhibitory 
activity; and a pharmacologically acceptable addition salt thereof. The 
4-(substituted aryl)-5-hydroxyisoquinolinone derivative is represented 
by the general formula (1). 
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-m^ (20) -c-^^ tis'fb^^^oi^x v''ifiT-> 

-flSi^ (23)tr m ^ n ^ 'fb^i^ (ih) r-^^ns 

'fb^^^©^*^(X^g V-G)«. xa I-D ^|lHt©7^?*tCj;»3 
^ fe-Ji5i5;(23)T-^^ tlS'fb^i^tts X^V-H13J;D> - 

(24) n^^h^'^izmn-r ^ z t-^-^ ^ ^ o -r^ 

Ityi^mit^^Omi- h ^ 2^. 7jcm^b7^'^^U^'> A^^fflV^. 20- 
80°C-C- 0.5-6 :^ ^ Z tlZ X ^ n O Z tt'^X' ^ o 

-'m^(24)xm^ ti ^^t^mt^ ^-m^ (h) t-^^ns 

^b^i^^® ^l^(x@ V-I)(i^ x@ i-D tm^<D:^m^<ii t) 
S fe-^i^(ii)t'm^ n§'fb^tJ(is x^ v-H tmm(D:^ 

mizx^. -m^ (ih) xm^ti^^t^mt^^^^-r^zt 
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^, f # (X^ V-J)o 

miz — f^^ (li) T-m^tis-fb^i^tix -15^ (1) -e^^ 
i^icfg^f s d ^ T* # s (xm v-K)o ■rtjit>t>. mmum 

;i/ A T ^ K ^ v^ c ti ^ o ^ 4' ^ ?S ^ ^14 ^ x >'^• 

^ ^ i^-mm. &^-Bmm^m\^^. s a ^ i^:^ ^ 

tJ!}PEET^ 20'-80'C-e 1— 12 ^^^K^^SdS I- c: i: I- <t 

19 d c ^ *s r* # s o 



VI] 




(30) (31) (5) 

-m^ (27) t-m^ ti-s^b^ti*^ e)-«9!^ (28) x-m^ti^ 

'fb'&tl^® ^^^(X^ VI-A){i. — I9!^(32) 



R10-X^ (32) 
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A T ^ K * ^ v^ d n ® r« ^ '^t' > iS ^ 5£c ^ & ^ m ^ityKM 
0- 140'C t- 2-'48^ras^S^-&Sca:tcj;?3^Tac:i:*5-t-# 

§ o 

-jasic (28) -cm.^ ti^it^mt- ^-^^ (29) -e^^n 

;l/^V^;!^S/•^7A^^fefflV^^ 0~80''C t* 4~ 72 ^ ^ ^ ^& ^ -fr S 

(29) tr^^ tli)>fb^i^*^ ^-^^ (30) t'^^n 
^'fb^^^®^|^(X^ VI-C){i^ ^ fc:«3iS^^^^^^ 

l,4-i^*:t > S V> {i C ^ ® ^ 
?t^4'> ^Jjtti^7Ki^^> »R7j<hU7;i/7r 

DP^^^rfflVN. 40~120"C-t:' l'-24 ^^S/JK ^ ^ 

60- 120°Cr* 2'-48^^S/i&^-a-SCi:l-«fc»3tTa3i:AS-e# 

S o 

-JiftiC (30) -em^ tis-fb^^*^ e>-«9;^ (3i) xm^ti 

S<b^2^^®^il(^^ VI-D)(i^ --Jja^ (33) 



R9-X2 (33) 
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60- uo'c-e i^24mmi^)it:^^'ii^i^.^^^^iiMmmi$>^^^ 
^ t K D 7 ^ > ^ 4^ ^ 3i ^ ^ ^^ D >r > ^ m ^itm^t,^ :t 

0.5-12 ^^SJ^S^ -ti-fc^x ^^9:^(34) 

R^O— M (34) 

— >'^^ Ji^y — 7^h^tKn7^>> N,N- 
AT ^ v> cti ^ © ri^^ . o- ioo°c t- 
0.5-12 ^ ^ ^ -y: z tiz ^ \) n :i tt^X^ ^ ^ o 

-m^ (31) -e^^n^^b^tiA* (5) -r-a^ns 

-fb-^ti-^o^iKx^ VI-E)ti> M^^^iS^. «?ij;t«i^i^> i^* 

-fe h T ^ K ^ V^ (i 3 n e> ® ?g ^ 4^ s 7i ^ >'^ D > ^b > 

m^ltmm. ^-zr u ^ ^ ^ ^ K^ N-^nnj^^^i^-f ^ K 

^ * ffl V> t -20— 120°C T- 2'-72^^S;j&^'^t:-^^f53i: 

^feMii?^ i-'V ^c:^^v^■r^ -«9:^(8). (u). (15)^ (i8)^^J:t>* 

(25)-em^^xS'fb'&i^{i> 42f^®:?&?*> mX\t. Tetrahedron Lett., 
38, 3447(1997). J. Org. Chem., 60. 7508(1995). Chem. Rev.. 95, 

2457(1995)l?t3lB^®;^St3 J; > ^W,^Z.^m^^Z ht^X^^o 
-WL^{\)xm.^ t^f^\tm.M^ I-III tc*5t:f S^fiK 
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-Jig ^5: (6)45 cfctJ^-^^(7)"r•^$i^s^b^2^^-*5v^T. 

ai^^^gi^^ ^?|Jx.^^^ ^^>'-;i/> T^h^tK 
3g^.5&Mi^N m^it. li^i^^ ^^-MBtii^^m^^. n 

i;&tc<tt-3 ^ tij; 13 ^ -jiS^CD-e^^nS'fb^ti©!*!^ R=^ ^ 
^ UU ^^)\/ A ^ 7^ h ^ t K D 7 ^ > > N, N-i^ p< ^ ;i/ JtJ ;i/ A T ^ H ^ 

^-fbT-t?^;!/^. fe:g>v^{i3i^^ii^;^4^::^;i"fb^Js m^it^^ ^ > 7. 

O^^^ETxO-SO-ClCT 1-24 ^^S/J&^-yrS d I- «t t)>-Ji9!^(l) 

:fc It § 4" ;s -15^ (6)*> «}; t>*-ia9!^ (7)"t- a ^ tt ^ ^b 
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R\ ^cfct>*-/iSiC(l)"t-^^n^'fb^i^. I-III 

Ms mm^^^ bT ^ J:v^:^:7^;l/^^fe{iS^^*W bT «J;v> 

5 b < 6 m(Dm.mM^^v'^(Dm^mr-^^<h^mi^^i^ ^ 

^ n S ® t? li ^ V^ o 
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5- t F o ^ ^> -r V ^ U > (15.0g, lOSmmol)® p D ^ > 
(300mL)?^i^lC h >J. J^^^UT ^ >(10.9g^ lOSmmol ) ^ ;t > O-Ctl?^ 

26.6gf#feo lR^^»6<Jo 

^H-NMRCDMSO-de, (J) : 7.68(2H, t, J = 7.3Hz), 7.75(1H, d. J = 

5.9Hz), 7.79-7.85(3H, m), 8. 12- 8. 16( IH, m), 8.28(2H, d, J = 
7.3Hz), 8.55(1H, d. J = 5.9Hz), 9.45(1H, s). 




OBz 
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OBz 

1 ®^b^tl(1.92g, 7.70mmol)® □ D ^ ^ XlOOmL)^^ 
3-^ n Dil$m#^(2.45g. 9.24mmol)$:iP;l. mU\ZX ^ 

iH-NMR(DMS0-d6, (5 ) : 7.61(1H, d, J = 7.8Hz). 7.67(2H, t, J = 
8.3Hz), 7.75(1H, t, J = 7.8H2). 7.82(1H, t, J = 8.3Hz), 7.86 
-7.88(2H, m), 8.14(1H, d, J = 7.3Hz), 8.26(2H, d, J = 8.3Hz), 
9.07(1H, s). 

<^mm 3> 5-^>\/-f ;i/:t^S^-l,2-S^t h'D-l-:t^V-r 




OBz 



#%«?IJ 2 <D'fb'^#l(29.9g> 123ininol)lZ^7ki^^(100iDL)^iPx.x 4^ 

mm^m^\^t^oS.mm^mmmmm.:i^^ >^ -;i/(iooinL).7jc(50mL) 
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3 ^(ij: t)> n^m^<Dmm^h^m^ i9.ogf#fco iR^ 64%o 

»H-NMR(DMS0-cl6, (J ) : 6.40(1H, d. J = 7.3Hz), 7.21(1H, t, J = 
6.3Hz), 7.57(1H, t, J = 7.8Hz), 7. 64- 7.72(3H, m), 7.81(1H, t, 
J = 7.3Hz), 8.16(1H, d, J = 7.3Hz), 8.23(2H, d, J = 7.8Hz), 
11.45(1H, brs). 



OMe 




OBz 



3 ®'fb-^tl(22.1g> 83.3mmol)cD h ;i/ >(300mL)J§?^(z^'fb 
M(I)(57.9g^ 250inmol)> 3 ^ ^ ;K 30inL ) >fe iJO ;i > S^^ilD^jl 

9.83gff fco JR¥ 42%o 

^H-NMR(DMS0-d6, <y ) : 4.10(3H, s), 7.29(1H, d, J = 5.8Hz), 7.66 
-7.73(3H, m), 7.77(1H. dd, J = 7.8, l.OHz), 7.82(1H, t, J = 
7.3Hz), 8.05(1H, d, J = 5.8Hz), 8.16(1H, d, J = 7.8Hz), 8.26(2H, 
d, J = 7.3Hz). 

'J > 
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OMe 




OBz Br 



##^J 4 (D'fb-^tjO.SSg^ 35.2mmol)® N.N-S^*^ ^;i/7tJ;i/AT ^ H 
35.9iDinol)&'J>«-r-:3*n;t feo O'CiZX 30 ^0-rati# MU^zm 

;i/5b^A^DVhy^7>f [-\^-9->:i^^^^;i/(20:1^10:l)]{CT 
mMf S ^ I3<t t) . ^fe)i5&5^®mM^b^i^^ 11.6gt#feoiR^ 92%o 
^H-NMR(DMS0-d6, <y ) : 4.10(3H, s), 7.66(2H, t, J = 8.3Hz), 7.77 
-7.82(3H, m), 8.22(2H, d, J = 8.3Hz), 8.26(1H, s), 8.28- 
8.32(1H, m). 



OMe 




5 <D^b^^(20.0g. 55.8mmol)*D cJ;r>* 4-:t^ )V ^ )iy 
'i7^(12.6g> 83.8minol)® h;i/:i^>(50inL)^^^t::. [l,l*-b:^(S^ 
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7x-;U7:tX7-<>'):7jiP-fe>]y^DD>'1^i;'i7A(II)i^^P 
D ^ ^ >(l:l)^<*:(1.22g>1.67miDol)*5<fctJ^ 2mol/L j^^:^ h 'J "i? A 
7K^?^(55.8inL, 112mmol)<&Sa^. SmmM^MUVtzo 

i3T^5fe?t^x mis-r^c: ill- J: t)^ n^'m^(Dmmih^m^ le.eg 

f#feo IR^ 78%o 

iH-NMR(DMS0-d6, (5 ) : 4.15(3H, s), 7.30(2H, t, J = 7.8Hz), 7.42(2H, 
d. J = 7.8Hz), 7.51-7.55(5H, m). 7.68(1H, d, J = 7.3Hz), 7.78(1H, 
d, J = 7.8Hz), 7.81(1H, s), 8.32(1H, d, J = 8.3Hz), 9.59(1H. s). 

<##^J 7> 5-^>y-f ;i/:t^i^-4-(3-Jl-^;P ^ 3i-;i/)-l->< 
h =^ V ^ y U > 



OMe 




##011 5 ®'fb'^tl(3.58g. 10.0iDmol)*5<fctJ^ 3-4-WU ^ 7 
•i7^(2.55g^ 15.0mmol)<&ffl V^. ##fi?y 6 i:|5)^©;i5?s&t3j;Dx 
«&^®^M^b^tJ^ 2.91gt#feo JR^76%o 

iH-NMR(DMS0-d6, <y ) : 4.14(3H, s), 7.23 - 7.33(4H, m), 7.46- 
7.49(2H, m), 7. 53 - 7. 60(2H, m), 7.67(1H, dd, J = 7.8, 1.5Hz), 
7.73-7.80(3H, m), 8.32(1H, dd, J = 8.3, 1.5Hz), 9.77(1H, s). 
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>r V ^ y u > 



OMe 




6 CD'fb-&#J(6.65gs 17.3mmol)CD Ji^J' y — ;i/ - 7jc (2 : K ISOmL) 
!l?S^tc:. Imol/LTK^'fb:^ h U >i7 A7j<^r^(17.3inL, 17.3mmol )^»n 

mtzo mm 43%o 

iH-NMR(DMS0-d6, (5 ) : 4.08(3H, s), 7.05(1H, dd, J = 7.8, l.OHz), 
7.48(1H, t, J = 7.8Hz), 7.55(2H, d, J = 8.3Hz), 7.70(1H, s), 

7.74(1H, dd, J = 8.3, l.OHz), 7.89(2H, d, J = 8.3Hz), 10.04(1H, 
s), 10.06(1H, s). 

<0%m 9> 4-(3-^^;l/ ^ ain;v)-5-t K D^^>-l-p< h ^ 
V ^ y U > 
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OMe 




»H-NMR(DMS0-d6, d ) : 4.07(3H, s), 7.04(1H, dd, J = 7.8, l.OHz), 
7.47(1H. t, J = 7.8Hz), 7.58(1H, t. J = 7.8Hz), 7.66- 7.70(2H, 
m), .7.74(1H, dd, J = 8.3, l.OHz), 7. 85- 7. 87(2H, m), 10.06(1H, 
s) 9.80- 10.20(lH, br). 

<##^?yio> 5-^>i/^;u;t^i>'-4-(3-3rN;i/^;^-4-p< h^s/^oi 



OMe 




CHO 



OMe 



5 CD'^b'&t^(1.79g^ 5.00mmol):}3<tt>* 3-7r;;u ^ ;U-4-^ h ^ 
7 'i7^(1.35gs 7.50mmol) ^fflv>x 6 h 

13 J;*}. ^l^feJl^^cD^M-fb^i^^ 317iogf#:^o iK¥ 15%o 
»H-NMR(DMS0-d6,<y ) : 3.55(3H. s), 4.18(3H, s), 6.54(1H, d, J = 
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8.8Hz), 7.29(2H, t, J = 7.8Hz). 7. 35- 7.40(2H, m), 7.53(1H. t, 
J = 7. 8Hz), 7.60-7.67(3H, m), 7.74-7.76(2H. m), 8.34(1H, dd, 
J = 8.3, l.OHz), 10.20(1H, s). 

<^%mn> 4-(3-jfWl/^;v-4-^ h ^i>':7 ai-.;i/)-5-t Yu^i/ 



OMe 




CHO 



OMe 



#%^J 10 CDitl^^(315mg^ 762/zmol)$:ffl V^. ##^J 8 ^ PJ^I CD 
miZ.X^. ^Mfe5|&^®^M^b^i^<& 192mgftfco iR¥81%o. 
»H-NMR(DMS0-d6, 5 ) : 3.97(3H, s), 4.06(3H, s), 7.03(1H, d. J = 
7.8Hz), 7.22(1H, d, J = 8.3Hz), 7.45(1H, t, J = 7.8Hz), 7.60 
-7.65(3H, m), 7.72(1H, d, J = 8.3Hz), 10.42(1H, s). 

<#%^J12> 5-^>y-f V 
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OMe 




NO2 



Me 



#%^J 5 ®'^b'g•^^(2.51g^ 7.00mmol)*> 4-^ ^;i/-3-- h D 7 31 
n ;i/ 4^ "t? ^ (1 . 90gs 10.5mmol)^fflV>^ #%fi^J 6 i: [eHi®:^?* 13 ct »3 > 
^fe^&T^CD^M-fb^tl^ 2.51gftfco JR^ 87%o 
iH-NMR(DMS0-d6,<J ) : 2.04(3H, s), 4.14(3H, s), 7.14(1H, d, J = 
7.8Hz). 7.38(2H, t, J = 7.3Hz), 7.46(1H, dd, J = 7.8. 2.0Hz)3 
7.57(2H, dd, J = 8.3, l.OHz), 7.62-7.69(2H, m), 7.77- 7.81(3H, 
m), 8.32(1H, dd, J = 8.3. l.OHz). 

<m^m 13> 1,5--:^^ h:^->-4-[4-(2-i^^^;i/T^ y )3l5^;l/- 
3-n h p :7 01 ;i/ ] -Y V ^ U > 



OMe 




NMe2 
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##^J 12 (D/it^fm (2. 07 S.OOmmoD© N,N-:>^ >^ ^;i/:^>'V A T ^ K 
(50mL)^^g{::.N,N-i^*^^;i/>^;i/A7' ^ Ki;^^;i/T-te<$'-;K3.32inL, 
25.0mmol)^iJn^> 6 ^P^iDl^JiM U o ?feMJEli^ b 

tlf^n^^^t-^^ y -;l/(50mL)?:>:v^-^•7K^^b7t: •^7^-;^- h U -i? A 
(567mg, IS.OmmoD^iD^. S^^JPHa^^Ufco ^^^n -S^&?«t-xK 

^i^^W*b:feof#^nfea^^i^U:^j>^;i/;b^Ae7D-7h^^^:7>f 
M'fb^i^* 498mgf#Ac:o JR^ 26%o 

^H-NMR(DMS0-d6, 6 ) : 2.36(6H, s), 2.68(2H, t, J = 7.8Hz), 3.14(2H, 
brs), 3.56(3H, s), 4.16(3H, s), 7.02(1H, d, J = 7.3Hz), 7.36(1H. 
d, J = 7.8Hz). 7.48-7.53(2H, m), 7.78(1H, s), 7.88(1H, d, J = 
2.0Hz), 7.95(1H, dd, J = 8.3, l.OHz). 

<0mm 14> 2-[4-(4,4,5,5-5^ h^pi5=-;i/-l,3,2-i^;r^V3l^n 



2-(4_:/D^:7 xn;i/)x^ y — ;K500mg, 2.49mmol )© ;>< 

7f^^ Y: (5mL) mmiz. t:•;^(^^:^^^-^)S^5n^> (632iDg, 

2.49mniol). g^^* U A (733mg, 7.47mmol J; l>* [1, T 




OH 
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p p« ^ >(l:l)l^<*:(102mg, 124/zmol AD ;t > nO'Cl^ZX 5 mmUW 

455mgmtzo iR¥ 89%o 
iH-NMR(CDCl3, <5 ) : 1.34(12H, s), 2.89(2H, t, J = 6.3Hz), 3.87(2H, 
q, J = 6.3Hz), 7.25(2H, d, J = 7.8Hz), 7.77(2H, d, J = 8.3Hz). 

<0mm 15> 2-[3-(4,4,5,5-7^ h ^ ^ ^;^-l,3,2-S^:t V J}^ P 

^ > -2-^ ;i/ ) 7 ai — ;i/ ] x ^ y — ;i/ 




2-(3->^P ^ 7 y — ;i/(4.17g, 20.7iomol)^ffl V^. 

14 J: t) n n'^^^^(Dm.Mit^m^ 3.98gff fco iR 

^ 77%o 

'H-NMR(CDCl3, 6 ) : 1.35(12H, s), 2.88(2H, t, J = 6.3Hz), 3.87(2H, 

q, J = 6.3Hz), 7.32-7.37(2H, m), 7. 67- 7. 69(2H, m). 

<^%m 16> 3-[4-(4,4,5,5-7" h -^p? ^;U-l,3,2-:^;r^y ?J<P 

^ > -2-'!' ;U ) 7 n ;i/ ] :7 P y — ;i/ 
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3-(4-:rD^ 7 31 — ;i/):rD/iy — ;i/(508mg, 2.36mmol)^feffl 

iUm 37%o 

iH-NMR(CDCl3, (5 ) : 1.34(12H, s), 1 . 86 - 1 . 93(2H, m), 2.70- 
2.75(2H, m), 3.65- 3.69(2H, m), 7.22(2H. d, J = 8.3Hz), 7.74(2H, 
d, J = 7.8Hz). 

<0%m 17> 5-^>^J^JV:t^t^-4-l4-{2-\iV'U^i/x.^j]/) 



OMe 




OH 

5 ®^b'^i^(634iDg, 1.77mmol):fccl:t>*##«^J 14 ©'fb-^t) (440mg, 
1.77mmol)<&fflV^^ ##«?0 6 tmm<D:^^1,Z J; t) . ^® 
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»H-NMR(CDCl3, (5 ) : 2.45(2H, t, J = 6.3Hz), 3.53(2H, q, J = 6.3Hz), 
4.18(3H, s), 6.89(2H, d, J = 7.8Hz), 7.21(2H, d. J = 7.8Hz), 
7.31(2H, t, J = 8.3Hz), 7.38(1H, dd, J = 7.8, l.OHz), 7.51- 
7.55(1H, m), 7.61(1H, t, J = 7.8Hz), 7.68(2H, dd, J = 8.3, l,5Hz), 
7.77(1H, s), 8.34(1H, dd, J = 8.3, l.OHz). 

<#%^J 18> 5-^> ^ ^S^-4-[3-(2-b K O ^i^:n^;i/) 
y air:;i/]-l-p< h ^ ^ V ^ U > 



OMe 




##«?|J 5®'fb^2^(5.07g, 14.2mmol):fe J;t>'##^J 15 ©'fb^i^ (3.52g, 
14.2ininol)<&ffl VN. 0mm 6 h [Ria©:^^^- J: x MfeiSt^tlO^M 
>fb^tl<& 4.05g f#fco iR^71%o 

»H-NMR(CDCl3, (5 ) : 2. 54- 2.64(2H, m), 3.64(2H, q, J = 6.3Hz), 
4.18(3H, s), 6.66(1H, d, J = 7.3Hz), 7.02(1H, t, J = 7.8Hz), 
7.08(1H, s), 7.17-7.19(1H. m), 7.28- 7. 31(2H, m), 7.39(1H, dd, 
J = 7.3, l.OHz), 7.49-7.54(lH, m), 7.59- 7.63(3H, m), 7.77(1H, 
s), 8.34(1H, dd, J = 8.3, 1.5Hz). 

<##^J 19> 5-^>'J^ J]/:t^i^-4-[4-(3-\i K D i/ 7* D ;i/) 
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OMe 




OH 



5 ©'(b^i^(5.12g, 14.3mmol)*5 J;t>*##«?!l 16 CD-fb^tJ (3.75g, 
14.3mmol)*ffl VN. 6 i: ina® :^ ?S l3 <fc t) ^ 

'fb^tl^ 3.03gf#fco 1R¥ 51%o 

iH-NMR(CDCl3, <5 ) : 1 . 52- 1 . 59(2H, m), 2.27(2H, t, J = 7.3Hz), 
3.53(2H, q, J = 6.3Hz), 4.18(3H, s), 6.85(2H, d, J = 7.8Hz), 
7.18(2H, d, J = 7.8Hz), 7.29(2H, t, J = 7.8Hz), 7.38(1H, dd, J 
= 7.8, l.OHz), 7.50(1H. t, J = 7.3Hz), 7.60(1H, t, J = 8.3Hz), 
7.65(2H, dd, J = 8.3, l.OHz), 7.78(1H, s), 8.33(1H, dd, J = 8.3, 
l.OHz). 

<#%^J 20> 5-^ > ^/^ ^ ^-4-(5'Jt:;i/ ^ ;l/-2-^al::l;l/)-l- 
p< h ^ >f V ^ U > 



OMe 




OHO 

%m 5 (ZXb^^d.OOg, 2.79mmol)0^7j<: 1,4 :^ :t ^ "t?- > (60mL) 
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5-Jt:;i/ ^ ;i/-2-5^;r 37 > t^? ^(l.31g, 8.38mmol)s Y V ^ 
^JVT K >(l.l7mL, 8.38mmol). [l.l'-tf ;^ (i^ 7 :xl=.J]/^^7. y ^ 
7 X D -fe yM/^ uuj^'pt^^ Ad) O D p« ^ >(i:i)^'Hi:(228mg, 

280pmoi)>&inx.s ^mf^mmmm.\^tio s^&?^^-fe^-f h(c 

Z.}i\ZX.^. ^Hfel&T^CD^M'fb^i^* 990mgf#fco lR¥ 91%o 
iH-NMR(CDCl3, 5) : 4.19(3H, s), 6.92(1H, d, J= 3.9Hz), 7.03(lH, d, 
J = 3.4Hz). 7.34(2H, t, J = 7.8Hz), 7.47(1H, dd, J = 8.3, 1.5Hz), 
7.55(1H, t, J = 7.8Hz), 7.66(1H, t, J = 8.3Hz), 7.82(2H, dd, J = 8.3, 
1.5Hz), 7.93(1H, s), 8.35(lH, dd, J = 8.3, 1.5Hz), 9.38(1H, s). 



<#%fi^J 21> 4-(5-4-WW ^ ;i/-2-^ic: - ;i/)-5- 1 H D h ^ 

OMe 



HO A, 
\ ^ 

CHO 

##^J 20 ®'fb'^i^(49.3mg, 127iimol)® :ii — ;i/(3mL)^§^S 
^^a^M^ y 'J A(31.9mg, 380iimol)^ JQ;i^ 8 ^^SD^jI^ bfco 
7Jc*^JD;t^ Imol/L ^^^ffl V^ t pHl h Ufco 

V ^ [^dr1^>:|^^^f-;W = 4:i]l::Ti|fil!-r^3^lCcfcD. 

^HfeJl&^KC^M'fb^^^fe 30.3mg^tfco iR^ 84%o 
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»H-NMR(CDCl3, 8) : 4.17(3H, s). 7.14(lH, dd, J = 7.8. l.OHz), 
7.51(1H. t, J = 7.8Hz). 7.81(1H. d, J = 3.4Hz), 7.92(1H, s), 7.97(lH, 
dd, J = 8.3, l.OHz), 9.96(1H, s). 

<##0!l 22> 5-'^> y -r =3p s/-4-(4-/t;;i/ 5. 7 



OMe 




CHO 



#%^J 5 0^b^^^<1.43g, 4.00mmol)43 cfc tJf 4->}n;U ^ y ^ \y 

>5tc «i7^(l.00g, S.OOmmoD^ffl #%^J 6 }in^(Dl5^\Z ^ t) > 
^Mfe5K&^®^M<b^ti^ i.23gf#fco JR¥ 7i%o 
^H-NMR(DMSO-d6, (J) : 4.19(3H, s), 6.82- 6.84(2H, m), 7.09(2H, 
t, J = 7.9Hz), 7,40- 7.52(4H, m), 7.58(lH, dd, J = 6.7, 1.2Hz), 7.65 
-7.69(1H, m), 7.75-7.82(2H, m), 7.88(lH, s), 8.38(1H, dd, J = 
7.3, 1.2Hz), 8.96(1H, d, J = 8.6Hz), 9.95(lH, s). 

<##0!l 23> 4-(4-7^;V ^ 5^;i/)-5-t H D h =^ 

^ V ^ y U > 
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OMe 




CHO 

#^0>J 22 ® 'fb^^CeiOmg, 1.41mmol)® ^n^^' J — ;i/(l5mL)^^^ IC ^ 
TK^'fb* U "^7 A(92.0mg, 1.41mmol)?& JP^x 1 ^ ^SD^ b o 

M^b-^i^* 328mg^#fco iR^ 71%o 

>H-NMR(DMS0-d6, d) : 4.14(3H. s), 6.90(1H, brd, J = 6.7Hz), 
7.41 - 7.50(3H, m), 7.64 - 7.70(2H. m), 7.76 - 7.80(2H. m), 
8.22(1H, d, J = 6.7Hz), 9.25(lH, d, J = 9.2Hz), 9.74(lH. brs), 
10.45(1H, s). 

< # # fi^J 24 > 5-^>y )V:t^i^-4-{4-y )V:^U-S-7t^)V ^)iy :x:. 



^ "CHO 
F 

5 (Dit-^^ (1.79g, S.OOmmol) ®h;i/Ji> (50mL) MM^^ 
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4-7 O -3-4^ ^ ;i/ :7 31 n ^ ( l.Olg, e.OOmmol) ^ 2mol/L 

> U A7jc^^S (5.00mL, lO.Ommol) > [1,1'- tf ;^ (S^ 7 n 
7 ^>')7aiD-fe>]i^^ u u ^ AilDiy ^ }^ ti ^ ^ >(i:i) 

fg-t*: (204mg, 250pmol) X ^ 5 0# PbIIjO^ M ^ b ;^ o ^^^s 

;i/ = 4: i]{CT)itt^-r€>C htc J: t)^ ^feJU&^teo^M-fb^i^ S l.58g 

t#fco IR^ 79%o 

iH-NMR(DMS0-d6, 5) ^ 4.14 (3H, s), 7.07 (IH, dd, J = 7.9, 
10.4Hz), 7.40 (2H, t, J = 7.9Hz), 7.54- 7.69 (6H, m), 7.77- 7.80 
(2H, m), 8.32 (IH, d, J = 8.6Hz), 9.92 (IH, s). 

< 25> 4-(4-:7 D-3-4^;i/ ^ J\/ y aLZ^J\/)-5-\l \^ U 



OMe 




F 



##0IJ 24 CD'fb'^^ (1.58g, 3.93mmol) (D 3l y — )V (80inL) m 
?S^-J^^7J<:^:^ h U •^7 A (991mg, 11.8mmol) ?&iD^> S^mM^ 

mmvr^o ^^^^ $^m:^M7k^m^. if^ji^;i/-e«6m myKU 

-^^^ 765mgf#feo mm^mm b^ S^<J:i7y;V*^A^nvh^^ 
37^_[ysdfit>:if^:i^5^;i/= 4:lll::-r)li^b> Hi- 155mg ^ 
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mtzo 920mgo JR#97%o 

»H-NMR(DMS0-d6, 6) : 4.07 (3H, s), 7.04- 7.06 (IH, m), 7.39 
(IH, dd, J = 10.4, 7.9Hz), 7.47 (IH, t. J = 7.9Hz), 7.68- 7.77 (4H, 
m), 10.05 (IH, s), 10.28 (IH, s). 



<##^J 26> 






OMe 






HO 





COgEt 

eOVoykmihi- h U -i? Ax YfiliOOlmg, 7.52mmol)©^ h ^ t K D :7 
^ >(35mL)5i^^StC. ^IfrTx :t ^ ;i/ 5^ 4"^ ^ x ^ ;i/(853 
/zL, 4.30mmol)>&JiT 15 jtJsji b o C:n{3##0iJ 8 ©^b^ 
i^d.OOg, 3.58mmol)0 7^ h ^ t K D :7 5 > (l5mL)v^ ?S ^£ ?® T bx 
^^^^iZ^MtCMb'&A^'^ 4^raM#bfco Hi;&^t<&:?X7j<(l00mL)l3 

myKmmi- h u -i? aict^^^> ^i^^s^bfco #?>tifc^is* 

IR^ 76%o 

iH-NMR(DMSO-d6. 6 ) : 1,26(3H. t, J = 7.3Hz), 4.05(3H, s), 
4.19(2H, q, J = 7.3Hz), 6.64(lH, d, J = 15.9Hz), 7.01(lH, d, J = 
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7.3Hz), 7.35(2H. d, J = 7.9Hz), 7.44(lH, t, J = 7.9Hz), 7.65- 
7.72(5H, m), 9.96(lH, brs). 

<##«^J 27> 5-b K D S/-4-[4-(3-b h* P ^>-l--r ;U) 



OMe 




7j<^'fb U ^ ^ — A(l46mg, 3.07mmol)©7^ h ^ t b* P 7 

^ > (lOmDSl ® t3 s ^X^^T^ 26 <D>fb'a-tl(537mg, 

1.54mmol)©7^ h ^ t h* P 7 ^ > (lOmD^^fS ?iS T b> Ic:^?^ 
IzMb&A^^ 3^Hlti^b:fe:o SiS;MlC7K(5mL). 2mol/L 7jc^<b 
h U A7K^^^(lmL)SiJ0;?. 30^^M#bfco ^n^-fe^-T h^ffl 
V^T^31b> ^^<&S^^3i^;i/(20mL)l3T?$feit b;feo ^i^go^^M 

?&@5feb feoff ^nfc^a *'y;i/:«3^A^ D-^ b ^'yy ^ 

^H-NMR(CDCl3, 8) : 4.15(3H, s), 4.39(2H, dt, J = 5.5, 1.2Hz), 
5.48(1H, s), 6.48(1H, dt. J = 15.9. 5.5Hz), 6.7l(lH. d, J = 15.9Hz), 
7.10(1H. dd, J = 7.3, 1.2Hz), 7.44- 7.50(3H, m), 7.54(2H. d, J = 
7.9Hz), 7.73(1H, s), 7.93- 7.96(lH, m). 
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;i/]-5-b K u ^i/-l-:;f^'J ^ V^J U > 



o 




1 : 0%m S (Dit^mWOmg, 1 . 07mmol pi ^ ^ — ;K ISmL) 
i^MlZs 2mo\/\.i/ }\yT ^ ^ y — ;U^^&(3.21idL, 6.42mmol) 
*5 J;t>'i©'fb##&(73.2iBg, 537Amol)^}[ra;lx ^T^lCT m^Jti^lib 
fco S/ir^TttCS/r y.Tk^'fbTf:'^^:^ h U A(67.2mg, 1 .07mniol.) <fe 

U 262mgf#feo iR¥ 79%o 

iH-NMR(DMS0-d6, (J ) : 2.19(6H, s), 3.43(2H, s), 4.06(3H, s), 
7.01(1H, d, J = 7. 8Hz), 7.25(4H, s), 7.44(1H, t, J = 7. 8Hz), 
7.64(1H, s), 7.71(1H. d, J = 8.3Hz), 9.88(1H, s). 

2: >^^JVT ^ y 5" ;!/)>' :iin;i/]-5-t: h'H^iy-l- 

h ^^iz-f V =^>' U >(102mg, 331^tmol)(D@^^(15mL)?g^^l3. 47% 
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^bZiiiZ^*). ^^m^cDmmit^^^ 66.2mg^#feo IK^ 68%o 
iH-NMR(DMS0-d6, <y ) : 2.17(6H, s), 6.73(1H, d, J = 5.4Hz), 7.00(1H, 
d, J = 6.8Hz), 7.20(4H, s). 7.31(1H, t, J = 7.8 Hz), 7.77(1H, 
dd. J = 7.8, l.OHz), 9.67(1H, bs), 11.27(1H, brs). 
HR-MS (m/z) : 294.1383 ( + 1.5minu). 

<nMm 2-'44> mmm l illRl^CDT^^^CC TI3^ 13IBm® 
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mi 3] 




mm 


position 






position 


NR^FT 


2 


4 




24 


4 


N(N/fe;CH2Ct-t~xydohexiKTyl 


3 


4 


NR-2 


25 


4 


NHBt 


4 


4 


NBuz 


% 


4 


NHFV 


5 


4 


N(j]enty02 


27 


4 


K Ti tj"^ r I I 

NH(>fe(>tOH 


6 


4 


N(Mb)R- 


28 


4 


NHOfeCHzNEtg 


7 


4 


N(Me)Bu 


29 


4 


KILJ^^tJ If 


8 










Nll-JPli 

iNnm 


9 




N(MedhG9iyl 


31 


4 


NHCHjRi 


10 






32 


4 


pyiroBcfin-ln* 


11 




N(MB)Fh 


33 


4 


pipericfin-l-yl 


12 




N(MdCHFh 


34 


4 


moriAidinrl-yl 


13 




N(MeXH!Ri-4-0MB 


35 


4 


piperazifi-l-yl 


14 




N(Me)CH2Fh-4-NMB2 


36 


4 


l^,3,4-^eti^droisoq[iflix>Kn-l-y^ 


15 






37 


4 


4-fh-pipGraan-l-yl 


16 






38 


4 


4-flrrpiperazin-l-yl 


17 




N(CH(D01jH>CHRi 


39 


4 


4-Taperidiiiop)iperidin~l--yl 


18 




N(CH^CH^^Me2)C^feFh 


40 


3 


NM02 


19 




NdVfeDCHiOfcPh 


41 


3 


NEl2 


20 




NCMeXHCHzFh-HDMB 


42 


3 


NFV2 


21 




N^MbXHzCHzCHjBi 


43 


3 


pynrdidin-l-yl 


22 




N(MB)-3-pioolyl 


44 


3 


piperi<finrl"yl 


23 
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{<mmm 2 ©<b^t>» 

»H-NMR(CDCl3,<y ) : 1.07(6H, t, J = 7.3Hz), 2.57(4H, q, J = 7.3Hz), 
3.64(2H, s), 6.38(1H, brs), 7.13(1H, dd, J = 7.8, 1.5Hz), 7.40 
-7.46(3H, m), 7.49(2H, d, J = 8.3Hz), 8.12(1H, dd, J = 8.3, 
1.5Hz), 9.38(1H, brs). 

Anal. Calcd. for C20H22N2O2 • I/4H2O : C, 73.48 ; H, 6.94 ; N, 
8.57(%). 

Found : C, 73.40 ; H, 6.83 ; N, 8.43(%). 
HR-MS (m/z) : 322.1681 (+O.Oinmu). 

immm 3 cD>fb^i^» 

»H-NMR(DMS0-d6, d ) : 0.85(6H, t, J = 7.3Hz), 1 .43- 1 . 48(4H, m), 
2.36(4H. brs). 3.53(2H, s), 6.73(1H, d, J = 5.9Hz), 7.01(1H, d, 
J = 8.3Hz). 7.21(4H, s), 7.32(1H, t, J = 8.3Hz), 7.77(1H, d, J 
= 7.8Hz), 9.61(1H, s), 11.28(1H, brs). 

Anal. Calcd. for CzgHgeNgOg • 3/4H2O : C, 72.60 ; H, 7.62 ; N, 
7.70(%). 

Found : C, 72.48 ; H, 7.25 ; N, 7.67(%). 
HR-MS (m/z) : 350.1965 (-S.Ommu). 

»H-NMR(DMS0-d6, <y ) : 0.86(6H, t, J = 7.3Hz), 1 .24- 1 .33(4H, m), 
1.39- 1.46(4H, m), 2.39(4H, t, J = 7.3Hz), 3.52(2H, s), 6.71(1H, 
d, J = 5.9Hz), 7.01(1H, dd, J = 7.8, 1.5Hz), 7.20(4H, s), 7.31(1H, 
t, J = 7.8Hz), 7.77(1H, dd, J = 7.8, l.OHz), 9.58(1H. s), 11.24(1H, 
d, J = 5.4Hz). 

Anal. Calcd. for C24H30N2O2 • I/8H2O : C, 75.71 ; H, 8.01 ; N, 
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7.36(%). 

Found : C, 75.65 ; H. 8.12 ; N, 7.32(%). 
HR-MS (m/z) : 378.2275 (-3.2miDu). 

'H-NMR(DMS0-d6,<y ) : 0.85(6H, t, J = 7.3Hz), 1 .23- 1 .26(6H, m), 
1.42- 1.45(4H, m), 2.38(4H, t, J = 7.3Hz), 3.52(2H, s), 6.71(1H, 
s), 7.01(1H, dd, J = 7.8, l.OHz), 7.20(4H, s), 7.32(1H, t, J = 
7.8Hz), 7.77(1H. dd, J = 7.8, l.OHz), 9. 30- 9. 80( IH, br), 11.10 
-11.40(1H, br). 

Anal. Calcd. for C26H34N2O2 • I/8H2O : C, 76.39 ; H, 8.44 ; N, 
6.85(%). 

Found : C, 76.36 ; H, 8.70 ; N, 6.80(%). 
HR-MS (m/z) : 406.2613 (-0.7mmu). 

immm 6 (Dit^m)) 

iH-NMR(DMS0-d6. (J ) : 0.88(3H, t, J = 7.3Hz), 1.45- 1.54(2H, m), 
2.12(3H, s), 2.31(2H, t, J = 7.3Hz), 3.45(2H, s), 6.73(1H, d, 
J = 5.9Hz), 7.00(1H, d, J = 7.8Hz), 7.20(4H, s), 7.31(1H, t, J 
= 7.8Hz), 7.77(1H, d, J = 7.8Hz), 9.63(1H, s), 11.26(1H, d, J 
= 4.9Hz). 

Anal. Calcd. for C20H22N2O2 • I/IOH2O : C, 74.09 ; H, 6.90 ; N, 
8.64(%). 

Found : C, 74.17 ; H, 6.97 ; N, 8.69(%). 
HR-FAB* (m/z) : 323.1773 (+1.4mmu). 
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»H-NMR(DMS0-d6, <y ) : 0.88(3H, t, J = 7.3Hz), 1 . 29- 1 . 34(2H, m), 

I. 42- 1.48(2H, m), 2.12(3H, s), 2.34(2H, t, J = 7.3Hz), 3.45(2H, 
s), 6.72(1H, d, J = 5.4Hz), 7.01(1H, d, J = 7. 8Hz), 7.20(4H, s), 
7.31(1H, t, J = 7.8Hz), 7.77(1H, d, J = 7.8Hz), 9.62(1H, s), 

II. 26(1H, d, J = 4.9Hz). 

Anal. Calcd. for C21H24N2O2 • I/IOH2O : C. 74.57 ; H, 7.21 ; N, 
8.28(%). 

Found : C, 74.50 ; H, 7.25 ; N, 8.35(%). 
HR-MS (m/z) : 336.1815 (-2.3miDu). 

^mmm 8 <D\\i^mi> 

iH-NMR(DMS0-d6, d ) : 0. 87(3H, t, J = 6. 9Hz), 1 . 26- 1 . 30(4H, m), 
1.40- 1.55(2H, m), 2.11(3H, s), 2.34(:2H, t, J = 7.3Hz), 3.45(2H, 
s), 6.73(1H, d, J = 5.9Hz), 7.00(1H, dd, J = 7.8, l.OHz), 7.20(4H, 
s), 7.32(1H, t, J = 7.8Hz), 7.77(1H, dd, J = 7.8, l.OHz), 9.63(1H, 
s), 11.27(1H, d, J = 5.4Hz). 

Anal. Calcd. for CzzHzeNzOz : C, 75.40 ; H, 7.48 ; N, 7.99(55). 
Found : C, 75.21 ; H, 7.51 ; N, 8.07(%). 
HR-FAB* (m/z) : 351.2052 (-2.0mmu). 

i%m.m 9 ©'fb^i^)) 

»H-NMR(DMS0-d6, 5 ) : 0.86(3H, t, J = 6.9Hz), 1 . 27- 1 . 31 (6H, m), 

I. 44-1.47(2H, m), 2.11(3H, s). 2.34(2H, t, J = 6.9Hz), 3.45(2H, 
s), 6.73(1H, d, J = 5.4Hz), 7.01(1H, d, J = 7.8Hz), 7.20(4H, s), 
7.32(1H, t, J = 7.8Hz), 7.70(1H, d, J = 7.8Hz), 9.63(1H, s), 

II. 27(1H, d, J = 4.9Hz). 
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Anal. Calcd. for C23H28N2O2 • l/lOHgO : C. 75.42 ; H, 7.76 ; N, 
7.65(%). 

Found : C, 75.35 ; H, 7.74 ; N, 7.72(%). 

HR-MS (m/z) : 364.2126 (-2.5mmu). 

nmmm lo (D^t^m^ 

iH-NMR(DMS0-d6, 6 ) : 2.57(4H, t, J = 6.4Hz), 3.46-3.51(4H, m), 
3.66(2H, s), 4.39(2H, t, J = 5.4Hz), 6.73(1H, d, J = 5.9Hz), 
7.00(1H, d, J = 7.8Hz), 7. 19- 7.26(4H, m), 7.32(1H, t, J = 7.8Hz), 
7.77(1H, d, J = 7.8Hz), 9.65(1H, s). 11.27(1H, d, J = 5.9Hz). 
Anal. Calcd. for C20H22N2O4 • 3/IOH2O : C, 66.76 ; H. 6.33 ; N, 
7.79(%). 

Found : C, 66.79 ; H, 6.34 ; N, 7.66(%). 
HR-FAB* (m/z) : 355.1644 (-1.4 mmu). 

iH-NMR(DMS0-d6,(5 ) : 3.03(3H, s), 4.59(2H, s), 6.62(1H, t. J = 

7.3Hz), 6.71-6.76(3H, m), 6.99(1H, dd, J = 7.8. l.OHz). 7.11 

-7.22(6H, m), 7.31(1H, t, J = 7.8Hz), 7.76(1H, dd, J = 7.8, 

l.OHz), 9.65(1H, s), 11.27(1H, d, J = 5.9Hz). 

Anal. Calcd. for C23H20N2O2 • 4/5H2O : C, 74.49 ; H, 5.87 ; N, 

7.55(%). 

Found : C, 74.42 ; H, 5.65 ; N, 7AZ(%). 
HR-FAB* (m/z) : 357.1581 (-2.2mmu). 

immm 12 (Dit^m)) 

^H-NMR(DMS0-d6, <y ) : 2.12(3H, s), 3.51(2H, s), 3.53(2H, s). 
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6.74(1H, d, J = 5.4Hz), 6.99(1H, dd, J = 7.8, l.OHz), 7.22- 
7.39(10H, m), 7.77(1H, dd, J = 7.8, l.OHz), 9.63(1H, s), 11.26(1H, 
d, J = 3.9Hz). 

Anal. Calcd. for C24H22N2O2 • I/3H2O : C, 76.57 ; H, 6.02 ; N, 
7.44(%). 

Found : C, 76.54 ; H, 6.01 ; N, 7.44(%). 
HR-MS (m/z) : 370.1671 (-l.Ommu). 

immm 13 o^t^^)} 

iH-NMR(DMS0-d6, d ) : 2.09(3H, s), 3.46(2H, s), 3.48(2H, s), 
3.74(3H, s), 6.74(1H, d, J = 5.4Hz), 6.91(2H, d, J = 8.3Hz), 
7.00(1H, d, J = 7.8Hz), 7.21 - 7.33(7H, m), 7.75(1H, d, J = 7.8Hz), 
9.63(1H, s), 11.27(1H, d, J = 5.4Hz). 

Anal. Calcd. for C25H24N2O3 • I/IOH2O : C, 74.64 ; H, 6.06 ; N, 
6.96(%). 

Found : C, 74.56 ; H, 6.17 ; N, 6.95(%). 
HR-FAB* (m/z) : 401.1855 (-l.lmmu). 

»H-NMR(DMS0-d6, d ) : 2.08(3H, s), 2.87(6H, s), 3.41(2H, s), 
3.46(2H, s), 6.69-6.71(3H, m), 6.95(1H, d, J = 7.3Hz), 7.16(2H. 
d, J = 8.3Hz). 7.20 - 7.29(5H, m), 7.72(1H, d, J = 7.3Hz), 
11.23(1H, brs). 

Anal. Calcd. for C26H27N302- IHgO : C. 72.37 ; H, 6.77 ; N, 9.74(%). 
Found : C, 72.60 ; H, 6.38 ; N, 9.73(%). 
HR-MS (m/z) : 413.2090 (-1.4 mmu). 
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»H-NMR(DMS0-d6, (5 ) : 2.06(3H, s). 3.44(2H, s). 4.94(2H, s), 
6.53(2H, d, J = 7.8Hz), 6.69(1H, s), 6.92(1H, brs), 7.00(2H, d, 
J= 8.3), 7.19-7.27(5H. m), 7.69(1H, brs), 11.21(1H, brs). 
HR-MS (m/z) : 385.1805 (+1.5 mmu). 

immm le (D^t^m)} 

»H-NMR(DMS0-d6, (5 ) : 1.04(3H, t, J = 7.3Hz), 3.56(2H, s), 3.57(2H, 
s). 6.73(1H, d, J = 5.4Hz), 6.99(1H, dd. J = 7.8, l.OHz), 7.21 
-7.40(10H, m), 7.77(1H, dd, J = 7.8, l.OHz), 9.59(1H, s), 
11.25(1H, d, J = 4.9Hz). 

Anal. Calcd. for C25H24N2O2 : C, 78.10 ; H, 6.29 ; N, 7.29(%). 
Found : C, 77.88 ; H, 6.47 ; N, 7.28(%). 
HR-MS (m/z) : 384.1802 (-3.5mmu). 

immm ii (oit^m» 

m-NMR(DMS0-d6, (5 ) : 3.20(2H, s), 3.76(2H, s), 3.79(2H, s), 
6.74(1H, d, J = 5.4Hz), 6.99(1H. d, J = 7.8Hz), 7.22-7.40(10H, 
m), 7.77(1H, d, J = 7.8Hz), 9.64(1H, s), 11.28(1H, d, J = 5.4Hz). 
Anal. Calcd. for C25H22N2O4 • I/IOH2O : C, 72.14 ; H, 5.37 ; N, 
6.73(%). 

Found : C, 72.13 ; H. 5.49 ; N, 6.71(%). 
HR-FAB' (m/z) : 415.1630 (-2.8mmu). 

immm is <D<t^m)) 

»H-NMR(DMS0-d6, (5 ) : 2.10(6H, s), 3.59(2H, s), 3.60(2H, s), 6.72 
-6.73(1H, m), 7.00(1H, d, J = 7.8Hz), 7.21 - 7.39(10H, m). 
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7.77(1H. d, J = 8.3Hz), 9.60(1H, s), 11.27(1H, d, J = 5.9Hz). 
Anal. Calcd. for C27H29N3O2 • I/4H2O : C, 75.06 ; H. 6.88 ; N. 
9.73(%). 

Found : C, 75.04 ; H, 6.92 ; N, 9.71(%). 
HR-FAB* (m/z) : 428.2350 (+1.2mmu). 



immm 19 coit^m)) 

iH-NMR(DMS0-d6,<y ) : 2.21(3H, s), 2.60-2.64(2H, m), 2.80(2H, 
t, J = 6.8Hz), 3.54(2H, s), 6.72(1H. s), 7.00(1H, d, J = 6.9Hz). 
7.15 - 7.33(10H, m), 7.77(1H, d. J = 8.3Hz), 9.65(1H, s). 
11.26(1H, s). 

Anal. Calcd. for C26H24N2O2 • I/6H2O : C, 77.49 ; H, 6.33 ; N, 
7.23(%). 

Found : C. 77.49 ; H, 6.41 ; N, 7.30(%). 
HR-FAB' (m/z) : 385.1923 (+0.7minu). 



immm 20 (Dit^mi> 

»H-NMR(DMS0-d6, (5 ) : 2.19(3H, s), 2.55 - 2.59(2H, m), 2.71- 
2.75(2H, m), 3.53(2H, s), 3.71(3H, s), 6.73(1H, s), 6.84(2H, d, 
J=8.3Hz), 6.99-7.01(lH, m), 7. 10- 7.21(6H, m). 7.31(1H, t, 
J = 7.8Hz), 7.77(1H, d. J = 7.8Hz), 9. 30- 9. 80( IH, br), 11.10 
-11.40(1H, br). 

HR-FAB* (m/z) : 415.2039 (+1.8mmu). 



inmm 21 (D^^mi> 

*H-NMR(DMS0-d6, <5 ) : 1 . 76 - 1 . 81(2H, m), 2.13(3H, s), 2.38(2H, 
t, J = 7.3Hz), 2.62(2H. t, J = 7.3Hz). 3.46(2H. s), 6.72- 6.74(1H, 
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m), T.OKIH. d, J = 7. 8Hz), 7. 15- 7. 34( lOH, m), 7.78(1H, d, J 

= 7.8Hz), 9.64(1H, s), 11.28(1H, d, J = 5.4Hz). 

Anal. Calcd. for CzMz^z ' I/IOH2O : C, 78.01 ; H. 6.60 ; N. 

7.00(%). 

Found : C, 78.00 ; H, 6.58 ; N, 7.06(%). 
HR-FAB* (m/z) : 399.2076 (+0.3mmu). 

•H-NMR(DMS0-d6, <y ) : 2.12(3H, s), 3.53(2H, s), 3.57(2H, s), 

6.74(1H, d, J = 5.9Hz), 7.00(1H, dd, J = 7.8, 1.5Hz), 7.22- 

7.28(4H, m), 7.31(1H, t. J = 7.8Hz), 7.39(1H, dd, J = 7.8, 4.9Hz). 

7.76-7.79(2H, m), 8.48(1H, dd, J = 4.9, 2.0Hz), 8.55(1H, d, J 

= 2.0Hz), 9.63(1H, s), 11.28(1H, d, J = 5.4Hz). 

Anal. Calcd. for C23H21N3O2 • 4/5H2O : C, 71.60 ; H, 5.90 ; N, 

10.89(%). 

Found : C, 71.52 ; H, 5.89 ; N, 10.84(%). 
HR-FAB* (m/z) : 409.1943 (+2.7 mmu). 

immm 23 (Dih^m)) 

»H-NMR(DMS0-d6, (5 ) : 0.70- 0. 90(2H, m), 1 . 10- 1 .30(3H, m), 1.50 
-1.70(4H, m), 1.75- 1.85(2H, m), 2.10(3H, s), 2.15(2H, d, J = 
7.3Hz), 3.43(2H, s), 6.73(1H, d, J = 5.4Hz), 7.01(1H, d, J = 
7.8Hz), 7.20(4H, s). 7.32(1H, t, J = 7.8Hz), 7.76-7.78(lH, m), 
9.62(1H, s), 11.27(1H, d, J = 5.4Hz). 

Anal. Calcd. for C24H28N2O2 • I/2H2O : C, 74.77 ; H, 7.58 ; N, 
7.27(%). 

Found : C, 74.77 ; H, 7.37 ; N, 7.34(%). 
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HR-FAB* (m/z) : 377.2219 (-l.Ommu). 



«mmm 24 (D^t-^m)) 

'H-NMR(DMS0-d6, <5 ) : 1 .48- 1 . 57(4H, m), 1 . 90- 1 . 93(4H, m), 2.10 
-2.13(5H, m), 2.42- 2.46(2H, m), 3.47(2H, s), 5.40(1H, s), 
6.68(1H, s), 6.92(1H, s), 7.19(4H, s), 7.26(1H. t, J = 7.8Hz), 
7.69(1H, d, J = 7.3Hz), 10.90- 11. 50(1H, br). 
HR-FAB* (m/z) : 415.2039 (+1.8mmu). 



iH-NMR(DMS0-d6, (5 ) : 1.23(3H, t, J = 7.3Hz), 6.73(1H, d, J = 
5.9Hz), 7.06(1H, d, J = 7.3Hz), 7. 33- 7.42(5H, m), 7.79(1H, d, 
J = 7.8Hz), 8.71(1H, brs), 9.67(1H, s), 11.36(1H, d, J = 5.9Hz). 
HR-MS (m/z) : 294.1383 (+1.5mmu). 



«mmm 26 (Dit^m)> 

»H-NMR(DMS0-d6, 6) : 0.88(3H, t, J = 7.3Hz), 1.41- 1.50(2H, m), 
3.69(2H, s), 6.71(1H, s), 7.00(1H, d, J = 6.8Hz), 7.19(2H, d, 
J = 8.3Hz), 7.23(2H, d, J = 8.3Hz), 7.31(1H, t, J = 7.8Hz), 7.76 
-7.78(1H, m). 9.20- 10.00(lH, br), 10.90- 11. 60(1H, br). 
HR-MS (m/z) : 308.1547 (+2.2mmu). 



^H-NMR(DMS0-d6, 5 ) : 2.60(2H, t, J = 5.9Hz), 3.49(2H, brs), 
3.72(2H, s), 7.00(1H, d, J = 7.3Hz), 7. 19- 7. 25(4H, m), 7.31(1H, 
t, J = 7.8Hz), 7.77(1H, d, J = 7.8Hz), 11.28(1H, brs). 
HR-MS (m/z) : 310.1307 (-l.Ommu). 
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iH-NMR(CDCl3, <y ) : 1.03(6H, t, J = 6.8Hz), 2.58(4H, q, J = 6.8Hz), 
2.63-2.76(4H, m), 3.83(2H, s), 6.77(1H, s), 7.12(1H, d, J = 
7.3Hz), 7.31-7.42(5H, m), 8.07(1H, d, J = 7.3Hz). 
HR-MS (m/z) : 365.2134 (+3.1mmu). 

immm 29 (D^t-^m» 

m-NMR(DMS0-d6, (J ) : 3.85(2H, s), 4.18(2H, s), 6.74(1H, d, J = 
5.9Hz), 7.06(1H, d, J = 6.8Hz), 7. 33- 7. 41 (5H, m), 7.79(1H, d, 
J = 7.8Hz), 9.69(1H, s), 11.35(1H, d, J = 6.3H2). 
HR-FAB* (m/z) : 325. 1163 (-2.5inmu). 

iH-NMR(CDCl3, (5 ) : 4.30(2H, s), 6.57(1H, brs), 6.67(2H, d, J = 
7.3Hz). 6.71(1H, d, J = 5.9Hz), 7.00(1H, dd, J = 7.8, l.OHz), 
7.08(2H, t, J = 7.8Hz), 7.21 - 7.33(5H, m), 7.77(1H, dd, J = 7.8, 
l.OHz), 9.63(1H, s), 11.28(1H, d, J = 5.9Hz). 
HR-MS (m/z) : 342.1353 (-1.6mmu). 

immm 31 <D<t^^)) 

»H-NMR(CDCl3,<y ) : 3.79(4H, brs). 6.72(1H, d, J = 5.9Hz), 7.01(1H, 
d, J = 8.8Hz), 7.23- 7.41(10H, m), 7.78(1H, d, J = 7.8Hz), 
9.63(1H, s). 11.29(1H, d, J = 5.4Hz). 
HR-MS (m/z) : 356.1537 (+1.2mmu). 

immm 32 (Dit^^)> 

»H-NMR(DMS0-d6,<y ) : 1.72(4H, s), 3.62(2H, s). 6.73(1H, d, J = 
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5.9Hz), 6.99-7.01(lH, m). 7.22(4H, s), 7.32(1H, t, J = 7. 8Hz), 
7.76-7.78(lH, m), 9.65(1H, s), 11.28(1H. d, J = 4.9Hz). 
HR-MS (m/z) : 320.1518 (-0.7iDmu). 



iH-NMR(DMS0-d6,(S ) : 1.41(2H, brs), 1.51(4H, brs), 2.35(4H, brs), 
6.73(1H. d, J = 5.9Hz), 7.00(1H, d, J = 7.8Hz), 7.20(4H, s), 
7.31(1H, t, J = 7.8Hz), 7.77(1H, t, J = 7.3Hz), 9.65(1H, s), 
11.27(1H, d, J = 5.9Hz). 
HR-MS (m/z) : 334.1694 ( + 1.3miou). 

iH-NMR(CDCl3, <y ) : 2.49(4H, brs), 3.58(2H, s), 3.74(4H, t, J = 
4.9Hz), 6.81(1H, d, J = 4.9Hz), 7.13(1H, dd, J = 8.3, 1.5Hz), 
7.42- 7.52(5H, m), 8.13(1H, dd, J = 8.3, 1.5Hz), 9.12(1H. b 
r s) . 

Anal. Calcd. for C20H20N2O3 • 2/3H2O : C, 68.95 ; H, 6.17 ; N, 
8.04(%). 

Found : C, 68.90 ; H, 6.15 ; N, 7.99(%). 
HR-MS (m/z) : 336.1468 (-0.6mmu). 



immm 35 oih^m)) 

^H-NMR(DMS0-d6, <5 ) : 2.45(4H, brs), 2.91(4H, t, J = 4.8Hz), 
3.50(2H, s), 6.72(1H, s), 7.01(1H, dd, J = 7.8, 1.5Hz), 7.22(4H, 
s), 7.32(1H, t, J = 7.8Hz), 7.77(1H, dd, J = 7.8, 1.5Hz), 9.64(1H, 
brs), 11.28(1H, brs). 
HR-MS (m/z) : 335.1650 (+1.6mmu). 
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{{^mm 36 (D^t^m)) 

^H-NMRCDMSO-de, (5 ) : 2.71(2H, t, J = 5.9Hz), 2.84(2H, t. J = 
5.9Hz), 3.58(2H, s), 3.67(2H, s), 6.75 (IH, d, J = 4.9Hz), 7.00 
-7.02(2H, m), 7.09-7. 11(3H, m), 7. 23- 7. 34( 5H, m), 7.78(1H, 
d, J = 7.8Hz), 9.65(1H, s), 11.28(1H, d, J = 5.4Hz). 
Anal. Calcd. for C25H22N2O2 • I/6H2O : C, 77.90 ; H, 5.84 ; N, 
7.27(%). 

Found : C, 77.88 ; H, 5.93 ; N, 7.31(%). 
HR-MS (m/z) : 382.1693 (+1.2mmu). 

{<mmm 37 (Dit^^yy 

iH-NMR(DMS0-d6, (5 ) : 2.55(4H, t, J = 4.9Hz), 3.15(4H, t, J = 
4.9Hz), 3.55(2H, s), 6.74- 6. 79(2H, m), 6.93(2H. d, J = 7.8Hz), 
7.01(1H, dd, J = 7.8, l.OHz), 7. 19- 7. 24(6Hi m), 7.32(1H, d, J 
= 7.8Hz), 7.78(1H, dd, J = 7.8, l.OHz), 9.67(1H, s), 11.27(1H, 
d, J = 5.4Hz). 

Anal. Calcd. for C26H25N3O2 • 2/3H2O : C, 73.74 ; H, 6.27 ; N, 
9.92(%). 

Found : C, 73.65 ; H, 6.33 ; N, 9.70(%). 
HR-FAB* (m/z) : 412.1999 (-2.6mmu). 

immm 38 (D^t^m)) 

»H-NMR(DMS0-d6,(y ) : 2.40(8H, brs), 3.46(2H, s), 3.47(2H, s), 
6.73(1H, d, J = 5.9Hz) 6.99(1H, d, J = 7.8Hz), 7.20(1H, s). 7.22 
-7.34(6H, m), 7.77(1H, d. J = 7.8Hz), 9.64(1H, s), 11.27(1H, 
d, J = 5.4Hz). 

Anal. Calcd. for C27H27N3O2 • l/lOHgO : C, 75.89 ; H, 6.42 ; N, 
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9.83(%). 

Found : C, 75.84 ; H, 6.44 ; N, 9.77(%). 
HR-MS (m/z) : 425.2122 (+1.9 mmu). 

immm 39 <D<t^^)} 

»H-NMR(DMS0-d6.<y ) : 1 . 34- 1 .45(8H, m), 1.65(2H, d, J = 11.7Hz), 

I. 88(2H, t, J = 11.7Hz), 2.14(1H. t, J = 11.7Hz), 2.41(4H, brs), 
2.86(2H, d, J = 11.2Hz), 6.71(1H, s), 6.96(1H, d, J = 7.3Hz), 
7.17(4H, s), 7.28(1H, t, J = 7.8Hz), 7.72(1H, d, J = 7.8Hz). 
HR-FAB* (m/z) : 418.2523 (+2.8 mmu). 

'H-NMR(DMS0-d6. d ) : 2.15(6H. s), 3.38(2H, s), 6.72(1H, d, J = 
5.9Hz), 7.02(1H, d, J = 7.8Hz), 7. 14- 7. 17(3H, m), 7.22- 7. 26( IH. 
m), 7.32(1H, t, J = 7.3Hz), 7.78(1H, d, J = 7.8Hz), 9.62(1H, s), 

II. 28(1H, d, J = 4.9Hz). 

Anal. Calcd. for CisHigNgOz • I/8H2O : C, 72.89 ; H, 6.20 ; N, 
9.44(%). 

Found : C, 72.86 ; H, 6.24 ; N, 9.45(%). 

{<mmm 41 (D^t^m) 

m-NMR(DMS0-d6, 6 ) : 0.97(6H, t, J = 6.8Hz), 3.52(2H, s), 6.71(1H, 
brs), 7.01(1H. d. J = 7.8Hz), 7.12(1H, d, J = 6.8Hz), 7.19- 
7.23(3H. m), 7.32(1H, t, J = 7.8Hz), 7.77(1H, d. J = 7.8Hz), 
11.26(1H, brs). 

HR-MS (m/z) : 322.1663 (-1.8mmu). 
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immm 42 (Dit^m)> 

iH-NMR(DMS0-d6, <y ) : 0.82(6H, t. J = 6.9Hz), 1 . 38- 1 .47(4H, m), 
2.35(4H, t, J = 7.3Hz), 3.52(2H, s), 6.70(1H, d, J = 5.4Hz), 
7.01(1H, d, J = 6.9Hz), 7.11(1H, d, J = 6.9Hz), 7. 18- 7.24(3H, 
m), 7.32(1H, t, J = 7.8Hz), 7.77(1H, d, J = 7.8Hz), 9.57(1H, s), 
11.24(1H, d, J = 4.4Hz). 

Anal. Calcd. for CgaHzeNzOz • l/SHgO : C, 74.63 ; H, 7.52 ; N, 
7.91(%). 

Found : C, 74.55 ; H, 7.81 ; N, 8.05(55). 
HR-MS (m/z) : 350.1974 (-2.0mmu). 



«IIJ(S«?"J 43 ®^b^i^» 

lH-NMR(DMS0-d6, <y ) : 1.69(4H, s). 2.44(4H, s), 3.57(2H, s), 
6.72(1H, d, J = 5.9Hz). 7.01(1H, dd, J = 7.8, l.OHz), 7.13(1H, 
d, J = 7.3Hz), 7.17-7.25(3H, m), 7.32(1H, t, J = 7.8Hz), 7.77(1H, 
dd, J = 7.8, 1.5Hz), 9.63(1H, s), 11.28(1H, d, J = 5.4Hz). 
Anal. Calcd. for Q.^^^^^^^Q^ - l/lOHgO : C, 74.56 ; H, 6,32 ; N, 
8.69(%). 

Found : C, 74.55 ; H, 6.49 ; N, 8.60(55). 



^H-NMR(DMS0-d6, 5 ) : 1 . 37- 1 . 82(6H, m), 2. 89(2H, brs), 4.29(2H, 
brs), 6.83(1H, brs), 7.05(1H, d, J = 8.3Hz), 7.33- 7.39(5H, m), 
7.80(1H, d, J = 8.3Hz), 9.17(1H, brs), 9.71(1H, s), 11.40(1H, 
brs). 

HR-MS (m/z) : 334,1700 (+1.9mmu). 
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<mMm 45> 1,2-^* t K o-5-t: K o =^S/-4-[4-[(4-:^ h D'^ > 



#%«^J 8 CD-fb-^i^CEOOmg, 716/2mol)® ^ ^ ^ — ;i/ ( lOmL)^^^ 13 . :^ 
'fblE0&(48.8mg, 358>t^l^ol)^V^t* 4-:::^ h D ^ > S^* ;i/ T ^ >(654mg, . 
4.30mmol)<fe5a;tx 1.5 mmmWl^tzo S/iS?«t-7K^<l:>f:'^7 

h U A(27.1mg, 716//mol)^ilQ;l^^iaiCt 1 Nf^itf^^x 
7X^^(1:* "^7^:^ > U A(27.1mg, 716/zmol ) ^ 51 b . MtClB^^ 

M^^iibfco sii&^i-^K^j&px.. y ^ n D ^ ^ >i3Tfftm u^ myi<^m 

47%^^b7Jc^^-7X(8:l:l)rir«(5ml)^^□;l^ 1 ^ra»n^?§^ bfco 
h U "i? A7K^^l-t pH8 b:fem^ SAP 

T i5^^iii«|ibfco *fftts^<&iimb. 7jc. mm:^^)i^izxm^m^ 

mi£bfeoC:tv^s^U:*>r;i^*^A^Dx'hy^7^[i^^ji^ 

pi ^ y — h U ^ >=10:l:l]lC{t bs 

m®'fb'^i^5& 76.2ing|#fco lR^26%o 

^H-NMR(DMS0-d6, <y ) : 3.74(2H, s). 3.88(2H, s), 6.72(1H, d, J = 
5.9Hz), 7.01-7.03(1H, m), 7.22(2H, d, J = 7.8Hz), 7.28(2H, d, 
J = 8.3Hz), 7.32(1H, t, J = 7.8Hz), 7.67(2H. d, J = 8.8Hz), 



O 
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7.78(1H, dd. J = 8.3. 1.5Hz), 8.22(2H, d, J = 8.8Hz), 9.63(1H, 
s), 11.28(1H, d, J = 5.4Hz). 

Anal. Calcd. for C23H,9N304 • 4/5H2O : C, 66.43 ; H, 4.99 ; N, 
10.11(%). 

Found : C, 66.44 ; H, 4.75 ; N, 10.39(%). 
HR-FAB* (m/z) : 402.1439 (-1.5mmu). 



<mMm 46-'57> mmm 45 t^m(D:^miz^ k> ^ Tiem i4h3^ 



[^14] 




it 


■^^\ It 


46 




S2 


CHFh-3,^OM^2 


47 


CHFh^-O 


53 


OtPh-3,4,5-(OMB)3 


48 




54 


CHCHR»-4-0H 


49 




55 


4-pociyl 


50 




56 


Sr-podyl 


51 


CHFh-3-OMe 


57 





immm 46 (Di^^mi> 

'H-NMR(DMS0-d6, <5 ) : 3.72(2H, s), 3.80(2H, s), 6.72(1H, d, J = 
4.9Hz), 7.01(2H, d, J = 7.8Hz), 7.27(2H, d. J = 8.3Hz), 7.32(1H, 
t, J = 7.8Hz), 7.49(2H, d, J = 8.3Hz), 7.77(1H, d, J = 8.3Hz), 
7.91(2H, d, J = 7.8Hz). 9.66(1H, s), 11.28(1H, d, J = 4.4Hz). 
Anal. Calcd. for C24H20N2O4 • 2/3H2O : C, 69.89 ; H, 5.18 ; N. 
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6.79(35). 

Found : C, 69.90 ; H. 5.02 ; N, 6.77(%). 
HR-FAB* (m/z) : 401.1439 (-1.2mmu). 



immm 47 (Dit^w 

iH-NMR(DMS0-d6,<y ) : 3.68(2H, s), 3.71(2H, s), 7.01(1H, dd, J 
= 7.8, l.OHz). 7.21(2H. d, J = 8.3Hz), 7.26(2H, d, J = 8.3Hz), 
7.32(1H, t, J = 7.8Hz). 7.39- 7.42(4H, m), 7.77(1H, dd, J = 7.8, 
1.5Hz), 9.40-9.70(lH, br), 11. 10- 11.50(1H, br). 
HR-FAB* (m/z) : 390.1103 (-3.2mmu). 

immm 48 (Dit^w 

iH-NMR(DMS0-d6,(y ) : 2.86(6H, s), 3.60(2H, s), 3.67(2H, s), 6.68 
-6.70(2H, m), 7.00(1H, d, J = 7.8Hz), 7.17(2H, d, J = 8.8Hz), 
7.20(2H, d, J = 7.8Hz), 7.24(2H, d, J = 8.3Hz), 7.30(1H, t, J 
= 7.8Hz), 7.74(1H. d, J = 7.8Hz). 9. 50- 10.20( IH, br), 11.10 
-11.50(1H, br). 

HR-FAB* (m/z) : 400.1999 (-2.6mmu). 

inmm 49 (D^t^m)) 

»H-NMR(DMS0-d6, 5 ) : 3.54(2H, s), 3.67(2H, s), 4.90(2H, s), 

6.52(2H, d, J = 7.8Hz), 6.71(1H, s), 6 . 99- 7. 01 (3H, m), 7.20(2H, 

d, J = 7.8Hz), 7.25(2H, d. J = 7.8Hz), 7.31(1H, t, J = 7.8Hz), 

7.77(1H, d, J = 7.8Hz), 9.60(1H, s), 11.25(1H, s). 

Anal. Calcd. for C23H21N3O2 • 2/5H2O : C, 72.96 ; H. 5.80 ; N, 

11.10(%). 

Found : C, 73.03 ; H, 5.81 ; N, 10.91(%). 
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HR-FAB* (m/z) : 372.1711 (-O.lmmu). 

{<mmm so (D^t^w)) 

'H-NMRCDMSO-de, (5 ) : 3.65(2H, s), 3.68(2H, s), 3.74(3H, s), 
6.72(1H, s), 6.89(2H, d, J = 8.3Hz). 7.01(1H. d, J = 7.8Hz), 7.19 
-7.34(7H, m), 7.77(1H, d, J = 7.8Hz). 9.61(1H, s), 11.26(1H, 
s). 

Anal. Calcd. for C24H22N2O3 • I/2H2O : C, 72.89 ; H, 5.86 ; N, 
7.08(%). 

Found : C, 72.95 ; H, 5.73 ; N, 7.17(%). 
HR-MS (m/z) : 386.1607 (-2.3mmu). 

immm 51 ©^fb^^j)) 

iH-NMR(DMS0-d6, (5 ) : 3.69(4H, s), 3.75(3H, s), 6.72(1H, s), 
6.80(1H, dd, J = 7.8, 2.0Hz), 6.94(1H, t, J = 7.3Hz), 7.01(1H, 
d, J = 7.8Hz). 7.20-7.27(5H, m), 7.32(1H. t, J = 7.8Hz), 7.77 
-7.79(1H. m), 9.50-9.70(lH, br), 11.20- 11. 40(1H, br). 
Anal. Calcd. for C24H22N2O3 • I/6H2O : C, 74.02 ; H, 5.78 ; N, 
7.19(%). 

Found : C, 74.05 ; H, 5.83 ; N, 7.18(%). 
HR-FAB* (m/z) : 387.1691 (-1.8minu). 

immm 52 o^h-^m)) 

iH-NMR(DMS0-d6, <y ) : 3.65(2H, s), 3.68(2H, s), 3.73(3H, s), 
3.75(3H, s), 6.84-6.90(2H, m), 6.99-7.02(2H, m), 7.21(2H, d, 
J = 7.8Hz), 7.26(2H, d, J = 8.3Hz), 7.32(1H, t, J = 7.8Hz), 
7.78(1H, dd, J = 7.8, l.OHz), 9.61(1H, s). 11.26(1H, s). 
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Anal. Calcd. for C2SH24N2O4 • l/SHgO : C, 71.48 ; H, 5.85 ; N, 
6.67(55). 

Found : C, 71.49 ; H, 5.82 ; N, 6.63(%). 
HR-FAB+(m/z) : 417.1834 (+2.0mmu). 



«mmm 53 (Dit^myy 

^H-NMR(DMS0-d6, (5 ) : 3.63(3H, s), 3.66(2H, s), 3.70(2H, s), 
3.77(6H, s), 6.69(2H, s), 6.72(1H, s), 7.01(1H, dd, J = 7.8, 
l.OHz), 7.21(2H, d. J = 7.8Hz), 7.27(2H, d, J = 8.3Hz), 7.32(1H, 
t, J = 7.8Hz), 7.78(1H, dd, J = 7.8, l.OHz). 9.62(1H, s), 11.27(1H. 
s). 

Anal. Calcd. for C^MzOs ' l/SHzO : C, 69.38 ; H, 5.91 ; N, 
6.22(%). 

Found : C, 69.35 ; H. 5.88 ; N, 6.25(%). 
HR-FAB' (m/z) : 447.1943 (+2.3mmu). 



immm 54 (D^t^m)) 

iH-NMR(DMS0-d6, (5 ) : 2.62- 2.72(4H, m), 3.72(2H. s), 6.66(2H, 
d, J = 8.3Hz), 6.71(1H. s), 6.99- 7.01(3H, m). 7.22(2H, d, J = 
8.3Hz), 7.31(1H. t. J = 7.8Hz), 7. 76- 7. 78( IH. m), 9.13(1H, s), 
9.60(1H. brs), 11.27(1H, brs). 

Anal. Calcd. for C24H2zN203 • l/SHgO : C, 73.90 ; H, 5.79 ; N, 
7.18(%). 

Found : C, 73.86 ; H, 5.95 ; N, 7.16(%). 
HR-FAB* (m/z) : 387.1698 (-LOmmu). 
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immm 55 (Dit-^m)) 

»H-NMR(DMS0-d6,<y ) : 3.70(2H, s), 3.75(2H, s), 6.72(1H, d, J = 
5.4Hz), T.OKIH, d, J = 7.8Hz), 7.21(2H, d, J = 8.3Hz), 7.27(2H, 
d, J = 8.3Hz), 7.32(1H, t, J = 7. 8Hz), 7.39(2H, d, J = 5.9Hz), 
7.77-7.79(lH, m), 8.50(2H, d, J = 5.9Hz), 9.61( IH, s), 11.26(1H. 
d, J = 4.9Hz). 

Anal. Calcd. for C22H19N3O2 • I/3H2O : C, 72.71 ; H, 5.45 ; N. 
11.56(%). 

Found : C, 72.71 ; H, 5.49 ; N, 11.42(%). 
HR-MS (m/z) : 351.1469 (-0.8mmu). 

»H-NMR(DMS0-d6,<y ) : 3.80(2H, s), 3.83(2H, s), 6.72(1H, d, J = 
5.4Hz), 7.03(1H. d, J = 7.8Hz), 7.24(2H, d, J = 8.3Hz), 7.29 
-7.34(2H, m), 7.39(1H, dd, J = 7.8, 4.9Hz), 7.77- 7.83(2H, m), 
8.49(1H, d, J = 4.4Hz). 8.58(1H, s), 9.63(1H, s), 11.29(1H, d, 
J = 3.9Hz). 

Anal. Calcd. for C22H19N3O2 • 4/5H2O : C, 71.07 ; H, 5.58 ; N. 
11.30(35). 

Found : C, 70.95 ; H, 5.46 ; N, 11.24(%). 
HR-FAB* (m/z) : 358.1588 (+3.3mmu). 

«mmm 57 cD^t^m)) 

»H-NMR(DMS0-d6, 6 ) : 0.80- 1.00(2H, m), 1 . 10- 1 . 30(3H, m), 1.40 
-1.50(1H, m), 1.60 - 1.80(5H, m), 2.37(2H, d, J = 6.9Hz), 
3.70(2H, s), 6.71(1H, s), 7.01(1H, d, J = 7.8Hz), 7.19(2H, d, 
J = 7.8Hz), 7.24(2H, d, J = 7.8Hz), 7.32(1H, t, J = 7.8Hz), 
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7.78(1H, d, J = 7.8Hz), 9.40- 9.70( IH, br), 11.00- 11. 50(1H, 
br). 

Anal. Calcd. for C23H26N2O2 • l/SHgO : C, 74.97 ; H, 7.29 ; N, 
7.60(%). 

Found : C, 74.85 ; H, 7.30 ; N, 7.81(.%). 
HR-MS (m/z) : 362.1983 (-l.lmmu). 

<mMm 58> 1,2-i^t KD-5-I1 KDdpS/-4-[[N-(4-t HD^iy 



pH8 i: bfeo Ztl^mm:r.^)V-/^ ^ J - (10: 1 )tC t fft m 

S C i:l3<t ^ .m^Ws%0^n.m\'G'^^^ 130mgf#fcoJR^ 79%o 
»H-NMR(DMS0-d6, (5 ) : 2.08(3H, s), 3.40(2H, s), 3.47(2H, s), 6.71 
-6.74(3H, m), 6.99(1H, dd, J = 7.8, l.OHz), 7.14(2H, d, J = 
8.3Hz), 7.21(2H, d, J = 8.3Hz), 7.25(2H, d, J = 8.3Hz), 7.31(1H, 



o 




wo 2004/009556 




92 



t, J = 7.8Hz), 7.77(1H, dd, J = 7.8, l.OHz), 9.27(1H, s), 9.63(1H, 
s), 11.27(1H, d, J = 5.9Hz). 

Anal. Calcd. for C24H22N2O3 • I/5H2O : C, 73.90 ; H, 5.79 ; N, 

Found : C, 73.93 ; H, 5.75 ; N, 7.13(%). 
HR-FAB* (m/z) : 387.1704 (-0.4inmu). 

<mMm 59> 1,2-S^ t H 0-5-b h* P ^e^-4-[4-[(3-bi h* D 



51 (D^t^^aoOms. 259>umol)SfflV>x mMm 58 ^IrI^I®:^ 

^M-fb^^^^ 76.7mg ftfco iR^ 79%o 
iH-NMR(DMS0-d6,<y ) : 3.63(2H. s), 3.68(2H, s), 6 .72- 6. 80(3H, 
m). 7.00(1H, d, J = 7.3Hz), 7.08-7. 11(1H, m), 7.21(2H, d, J = 
6.9Hz), 7.26(2H, d, J = 6.9Hz), 7.32(1H, t. J = 7.8Hz), 7.77(1H, 
d, J = 7.3Hz). 9.26(1H, s), 9.62(1H, s), 11.27(1H, s). 
Anal. Calcd. for C23H20N2O3 • I/6H2O : C. 73.58 ; H, 5.46 ; N, 
7.46(%). 

Found : C, 73.56 ; H, 5.47 ; N, 7.41(35). 
HR-FAB* (m/z) : 373.1533 (-1.9mmu). 



O 
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<mMm 60> KD-S-t KO:^S/-4-[4-[(4-t KD^^- 



Chl^J;^). Mfel&5^®m®'fb'&i^«: 208ingf#f3o IR^ 91%o 
iH-NMR(DMS0-d6, <5 ) : 3.98(2H, s), 4.06(2H, s), 6.73(1H, d, J = 
5.4Hz), 6.80(2H, d, J = 8.3Hz), 7.06(1H. dd, J = 7.8, l.OHz), 
7.27-7.39(7H, m), 7.79(1H, dd, J = 7.8, l.OHz), 9.61(1H, s), 
9.64(1H, s), 11.33(1H, d, J = 5.4Hz). 
HR-FAB' (m/z): 373.1568 (+1.6mmu). 



o 




<mmm 61> 1,2-S^ t KD-5-t KPdp5/-l-3^-=^FV-4-[4-[(4- 
>' ac::i;i/-l, 2,3,6-7^ h ^ t K P If U i>* >-l— f ;^ )p< 7 - ;i/ ] 

>f V =3p y U > 
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8 CD'fb^i^CeOOmg, 716/zmol)*5 J;l>* 4-t. K - 
i; ^ >(762ing, 4.30inmol)<&ffl V^^ HJS^J 1 m^(D:^)^^Z J; 
^feilJ&^^CD^M'fb'^i^^ 126mgf#feo lR^42%o 
'H-NMR(DMS0-d6, 6 ) : 2.69(2H, s), 3.10(2H, d, J = 2.9Hz), 3.61(2H, 
s). 6.17(1H, s), 6.75(1H. d, J = 3.3Hz), 7.01(1H, d, J = 7.8Hz), 
7.18- 7.35(8H, m), 7.43 - 7.45(2H, m), 7. 76 - 7. 78( IH, m), 
9.68(1H, s), 11.27(1H, s). 

Anal. Calcd. for C27H24N2O2 • 3/5H2O : C, 77.34 ; H, 6.06 ; N, 
6.68(35). 

Found : C, 77.31 ; H, 5.91 ; N, 6.69(35). 
HR-MS (m/z) : 408.1829 (-0.9mmu). 

<^ii^J62> 4-[4-[(4-^>i/*;V-l,2,3,6-7^ b ^ b H P U > 
-1-^ ;i/)p< :7 3in;i/]-i,2-s^ fc K D-5-t K d 5^-1-:^ ^ v 
V^y > i5 J;t>' 4-[4-[(4-^>S^;i/-4-b K D b^ U y ) 
:iir:;i/]-l,2-$^* t KD-5-b K D ^ S/-l-;t ^ V V ^ y U 
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o 



OuO 



NH 



+ 




NH 



##^J 8 (D^t^mi200mg, 716>umol)*5 J:t>* 4-^ > ;i/-4- 1 h* O dp 
tr^ 'J i^>(822mg, 4.30mmol)^ffl V^^ 1 ^|5Hi(D;?^^l;:ct 

t) X m^'mMCD 4-[4-[(4-^>S^;i/-l,2,3,6-7" h ^ t h* D If U > 

V^y U >^ 51.9mg(lR^ 17%). ^XV^ 4-[4-[(4-^ > ;i/-4- 1 K 

1-21- ^V>r Vdpy U 164mg(iR¥ 52%)f#fco 

4-[4-[(4-^>s;;V-l,2,3,6-7" h ^ fc D tr U S^>-l->f 

:? :c n;i/]-l,2-i^* t K D-5-t K O dr S^-l-:t dp V -r V dr ^ U > 

iH-NMR(DMS0-d6, <y ) : 1.95(2H, s), 2.89(2H, s), 3.26(2H, s), 

3.52(2H. s), 5.40(1H, s), 6.72(1H, d, J = 5.9Hz), 6.98-7.00(lH, 

m), 7.16-7.23(7H, m), 7.27- 7.33(3H, m), 7.77(1H, dd, J = 7.8, 

l.OHz), 9.63(1H, s), 11.27(1H, d, J = 5.4Hz). 

Anal. Calcd. for CggHaeNgOg • I/2H2O : C. 77.93 ; H, 6.31 ; N, 

6.49(35). 

Found : C, 78.07 ; H, 6.32 ; N, 6.44(%). 
HR-FAB* (m/z) : 423.2076 (+0.4minu). 

4-[4-[(4-^>i^;i/-4-t. HDdri/lf^U ^ )^ 3i-;i/]-l,2- 
i^M K D -5- 1 h* P ^ -l-;t dr V -f V dr y U > 

•H-NMR(DMS0-d6, 6 ) : 1.35- 1.38(2H, m). 1 .47- 1 . 54(2H, m), 2.27 
-2.32(2H, m), 2.67(2H, s), 3.43(2H. s). 4.14(1H, s), 6.72(1H. 
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d, J = 5.9Hz), 6.99- 7.00(lH, m), 7. 16- 7.27(9H, m), 7.31(1H, 
t, J = 7.8Hz), 7.77(1H, dd, J=7.8, l.OHz), 9.62(1H, s), 11.26(1H, 
d, J = 5.4Hz). 

Anal. Calcd. for CgsHzsNzOa • l/SHgO : C, 75.72 ; H, 6.45 ; N, 
6.31(%). 

Found : C, 75.71 ; H, 6.52 ; N, 6.31(%). 
HR-MS (m/z) : 441.2159 (-1.9mmu). 

<mmm 63> i.2-i;'t KD-4-[3-(->?rotf;i/T^ y )p<^;i/-4- 

p( h :3|r 7 - ;i/ ]-5- b h* D dp u-l-:^ dp V V ^ ^ U > 



o 




OMe 



11 cD^b-&i^(190mg, 614jumol)*5 J;y^S^rD If ;i/T ^ >(506 

juhy 3.69mmoi)&ffl v^. nmm \ tmBcD:^ m\:i ^ ^ . 

aM-fb-^^^ 148mgf#fco iR^62S5o 

iH-NMR(DMS0-d6, (5 ) : 0.80(6H, t, J = 7.3Hz), 1 . 36- 1 .43(4H, m), 
2.35(4H. t, J = 7.3Hz), 3.51(2H, s), 3.78(2H, s), 6.67(1H, d, 
J = 5.9Hz), 6.87(1H, d, J = 8.3Hz), 7.01(1H, dd, J = 7.8, l.OHz), 
7.08(1H, dd, J = 8.3, 2.4Hz), 7.25(1H, d. J = 2.4Hz), 7.31(1H, 
t, J = 7.8Hz), 7.75-7.77(lH, m). 9.49(1H, s), 11.20(1H, d, J 
= 5.4Hz). 

Anal. Calcd. for C23H28N2O3 • I/5H2O : C, 71.92 ; H, 7.45 ; N, 



wo 2004/009556 



P^B2003/009332 



97 



7.29(%). 

Found : C, 71.86 ; H, 7.46 ; N, 7.14(%). 
HR-MS (m/z) : 380.2090 (-l.Ommu). 



o 

NH 





OH 

mmm 63®>fb^«^(84.6mg, 222umo\)(Di; ^ n V ;^ ^ X^mDmm 
IC. lmol/LH^'fb4-^'^m-^>*^DO^>5'>^^S(l.llml, l.llmmol) 

^m^. zA^mmmmrnvtc. ^^^^ ^jBrn^^KiKizm^. mmi- 
,<>5.y-;i.=20:i]ic-tmi^t--2>ci:t3j: m^mm(Dmm^h^m 

i& 69.8mgff feo IK^ 86%o 

iH-NMR(DMSO-de, (5 ) : 0.85(6H, t, J = 7.3Hz), 1 .47- 1 . 53(4H. m), 
2.42-2.46(4H. m), 3.70(2H, s), 6.62(1H, d, J = 7. 8Hz), 6.67(1H. 
d, J = 5.9Hz). 6.95-7.01(3H, m), 7.30(1H, t, J = 7.8Hz), 7.76(1H, 
d! J = 8.3Hz), 9.20-9.80(lH, br), 11.19(1H, d, J = 4.9Hz). 
HR-MS (m/z) : 366.1954 (-l.Ommu). 
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o 




NMe2 



65©'ftl'^i^(46.0iDg, 130//mol)©pi ^ y - ;i/-N,N-y ^ 
7j^;i/AT^ K(3:K 4mL)^Ml3. 10%>'^ ^ 5^ ^7 A - (tK^ 51.1%. 

feJi5&^®.^M^b^i^^ 35.4mgf#fco iR^ 84%o 
»H-NMR(DMS0-d6, c5 ) : 2.21(6H, s), 2.42(.2H, t, J = 7.8Hz), 2.57(2H, 
t, J = 7.8Hz), 4.77(2H, s), 6.42(1H, dd, J = 7.8. 1.5Hz), 6.54(1H, 
d, J = 2.0Hz), 6.65(1H, s), 6.84(1H, d, J = 7.8Hz), 6.95(1H, d, 
J = 7.3Hz), 7.28(1H, t. J = 7.8Hz), 7.71(1H, d, J = 7.3Hz), 9.10 
-lO.lOdH, br), 10. 80- 11. 30(1H, br). 
HR-MS (m/z): 323.1647 (+1.4mmu). 

<mmm 67> \i \^ u-A-[[A-(2-i^ ^^jvt ^ y 
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Xjg 1 : ##00 17 CD'fb^i^CEGOmg, 501//mol)®7^ h 5 h K o 7 ^ 
>(5 inL)?g^iI. ^^^T. K U ^ XlOOAdL, 720>tzmol)*5 

a:t>*^.^ > >^ ;i/ ^ n U K (60.0/zL, 780//mol )^iP^> ^?aT- 

Tkis^m:^ h u oi^X'^mmi. mm^m^vtco n^titznm^ n,n- 

AT ^ K (10mL)l3?g^§? 2mol/L i^p<5=-;VT^y-7" 
h ^ t H D 7 ^ >^^(5.00mL. 10.0mmol)43 ck t>* 3 -fb U A 
(83.2mg, 501//mol)^Sn^> iJ^^^ 100-Cl::-r 7^rati#Ufco 

;K20mL)lC^)|? bslmol/LTK^-fb* U <^ A7jc^^$(5.00mL, 5.00minol) 

izyk^m^. s;^ D D >t3t:fsm b^ m7}^mmi- v ^) i^-^^ 

^^i^S^bfco U A^^ h 

^ [B^^ji^;i/- ;»< ^ ^ — ;i/=l:l]lc:-C3li®i-r ^ «k D n 
^MfeJl^*® 4-[4-[2-(S^^ ^;i/T ^ y )ai^;i/]:7 a:n;i/]-5-b K 
□ h =^S^>f V^y U >^ 98.7mg ^mtzo JR¥ 6Uo 
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»H-NMR(CDCl3, <y ) : 2.34(6H, s). 2. 59 - 2 . 63(2H, m), 2.83- 
2.88(2H, m), 4.15(3H. s). 7.07(1H, dd, J =7.8, l.OHz), 7.36(2H. 
d, J = 8.3Hz), 7.41(2H. d, J = 8.3Hz), 7.47(1H, t. J = 7.8Hz), 
7.72(1H, s), 7.93(1H, dd, J = 8.3, l.OHz). 

2:4-[4-[2-(i?p< ^ y ;!/]>' ai-;i/]-5-t F d 

-1-^ h ^S^'-f U >(91.3iDg, 283/zmol )©i^^(5mL)^^S{c:^ 

47%*'fb7j<^^(0.5inL)*5cttN'7X(0.5mL)&j!jP^. lOO'CKX I mmm. 

t)> ^SfeJl&^^^S'fb^tl^ 37.2mg^#fco iR¥ 43%o 
iH-NMR(DMS0-d6, <y ) : 2.20(6H, s), 2.72(2H, t, J = 7.3Hz), 6.71(1H, 
d, J = 5.9Hz), 6.99(1H, d, J = 7.8Hz), 7.13(2H, d, J = 7.8Hz), 
7.17(2H. d, J = 8.3Hz). 7.31(1H, t, J = 7.8Hz), 7.76-7.78(lH, 
m), 9.64(1H, s), 11.26(1H. d, J = 4.9Hz). 

Anal. Calcd. for C19H20N2O2 • I/4H2O : C, 72.94 ; H. 6.60 ; N. 
8.95(%). 

Found : C, 72.87 ; H, 6.49 ; N, 8.92(%). 
HR-FAB* (m/z) : 309.1579 (-2.4mmu). 

<nMm 68~92> mmm 67 1 m^(D:^miz ^^sTm^-ismm 
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1 5 ] 



HJfeW position n NR^R* 
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70 
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83 
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4-Bn-piperazin-l-yl 


84 
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NMe2 


85 
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NPr2 


86 
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87 
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3 


NPr2 


88 
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N(Me)(CH2)2NMe2 


89 


4 


3 


N(Me)CH2Ph-4-OMe 


90 


4 


3 


N(Me)CH2Ph-4-NMe2 


91 


4 


3 


N(Me)(CH2)2Ph-4-OMe 


92 


4 


3 


4-Bn-piperazin-l-yl 



68 <D\^^mit 

^H-NMR(DMS0-d6, 5 ) : 0.92(6H, brs), 1.30- 1 . 90(4H, br), 2.80 
-3.30(4H, br), 6.70(1H, d, J = 5.9Hz), 7.03(1H, d, J = 7.8Hz), 
7.22(4H. brs), 7.33(1H, t, J = 7.8Hz), 7.78(1H. d. J = 7.8Hz), 
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9.61(1H, s), 11.29(1H, d, J = 5.9Hz). 
HR-FAB* (m/z) : 365.2246 (+1.7mmu). 

immm 69 oit-^^yy 

»H-NMR(DMS0-d6,(5 ) : 0.85(3H, t, J = 7.3Hz), 1 .39- 1 .48(2H, m), 
2.22(3H, s), 2.32(2H, t. J = 7.3Hz), 2.52- 2.56(2H, m). 2.69 
-2.73(2H, m), 6.71(1H, d, J = 5.4Hz), 6.99(1H, dd, J = 7.8, 

I. 5Hz), 7.13(2H, d, J = 8.3Hz), 7.17(2H, d, J = 8.3Hz), 7.31(1H, 
t, J = 7.8Hz), 7.77(1H, dd, J = 7.8, l.OHz), 9.62(1H, brs), 

II. 26(1H, d, J = 5.9Hz). 

Anal. Calcd. for C21H24N2O2 : C, 74.97 ; H, 7.19 ; N, 8.33(%). 
Found : C, 74.86 ; H, 7.24 ; N, 8.39(35). 
HR-FAB* (m/z) : 337.1938 (+2.2mmu). 

iH-NMR(DMS0-d6, 5 ) : 0.87(3H, t, J = 7.3Hz), 1 .23- 1 . 32(4H, m), 
1.39-1.46(2H, m), 2.23(3H, s), 2.36(2H, brs), 2.56(2H, brs), 
2.72(2H, t, J = 7.8Hz), 6.71(1H, d, J = 5.9Hz), 6.99(1H, d, J 
= 7.8Hz), 7.13(2H, d, J = 8.3Hz), 7.17(2H, d, J = 7.8Hz), 7.31(1H, 
t, J = 7.8Hz), 7.76-7.78(lH, m), 9.62(1H, brs), 11.26(1H, d, 
J = 5.4Hz). 

Anal. Calcd. for C23H28N2O2 • l/SHgO : C, 75.05 ; H, 7.78 ; N, 
7.61(%). 

Found : C, 75.00 ; H, 7.84 ; N, 7.77(%). 
HR-FAB* (m/z) : 365.2197 (-3.2mmu). 
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immm 71 (D^t-^m)) 

»H-NMR(DMSO-(ls, <5 ) : 2.14(6H, s), 2.24(3H, s), 2. 30- 2. 34(2H, 
m), 2.45-2.48(2H. m), 2.56- 2.60(2H, m), 2.70- 2.73(2H, m), 
6.71(1H, d, J = 5.4Hz), 6.99(1H, dd, J = 7.8, l.OHz), 7.13(2H, 
d, J = 8.3Hz), 7.17(2H, d. J = 8.3Hz), 7.31(1H, t, J = 7.8Hz), 
7.77(1H, dd, J = 7.8, l.OHz), 9.50-9.80(1H, br), 11.25(1H, d, 
J = 4.9Hz). 

Anal. Calcd. for C22H27N3O2 • l/SHgO : C, 71.59 ; H, 7.48 ; N, 
11.39(%). 

Found : C, 71.57 ; H, 7.50 ; N, 11.29(%). 
HR-MS (m/z) : 365.2078 (-2.6mmu). 

immm 72 o^t^m)) 

•H-NMR(DMS0-d6, <y ) : 0.70 - 1.00(2H, br), 1 . 10 - 1 . 30(4H, m), 

I. 50- 1.80(6H, m), 2. 00 - 2.40(4H, br), 2.60 - 2. 90(2H, br), 
6.70(1H, d, J = 6.1Hz), 7.00(1H. d, J = 6.7Hz), 7. 10- 7. 25(4H, 
m), 7.32(1H, t, J= 7.9Hz). 7.77(1H, d, J = 7.9Hz), 9.61(1H, s), 

II. 20- 11. 30(1H, m). 

HR-FAB* (m/z) : 391.2389 (+0.3ininu). 

immm 73 oit^m^ 

iH-NMR(DMS0-d6, 6 ) : 2.20(3H, s), 2.59(2H, t, J = 7.8Hz), 2.79(2H, 
t, J = 7.8Hz), 3.55(2H, s), 6.71(1H, d, J = 5.9Hz), 6 . 98- 7. 00( IH, 
m), 7.11(2H, d, J = 8.3Hz), 7.16(2H, d, J = 8.3Hz), 7. 22- 7. 33(6H, 
m), 7.77(1H, dd, J = 7.8, l.OHz), 9.61(1H, s), 11.26(1H, d, J 
= 5.4Hz). 

Anal. Calcd. for C25H24N2O2 • 2/5H2O : C, 76.66 ; H, 6.38 ; N, 
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7.15(X). 

Found : C, 76.73 ; H. 6.28 ; N, 7.10(%). 
HR-MS (m/z) : 384.1803 (-3.5minu). 



»H-NMR(DMS0-d6, d ) : 2.20(3H, brs), 2.54- 2.58(2H. m), 2.70- 
2.85(2H, m), 3.48(2H, brs), 3.73(3H, s), 6.71(1H. d, J= 5.5Hz), 
6.87(2H, d, J = 7.3Hz), 6.99(1H, d, J = 7.9Hz), 7.11(2H, d, J 
= 7.9Hz), 7.16(2H, d, J = 7.9Hz), 7.20(2H, d, J = 6.7Hz). 7.31(1H, 
t, J = 7.9Hz), 7.77(1H, d, J = 7.3Hz), 9.61(1H, s), 11.26(1H, 
d, J = 6.1Hz). 

Anal. Calcd. for CzMzO^ ' I/2H2O : C, 73.74 ; H, 6.43 ; N, 
6.61(SS). 

Found : C, 73.52 ; H, 6.28 ; N, 6.50(%). 
HR-MS (m/z) : 414.1957 (+1.4mmu). 

immm 75 (oit^m)) 

^H-NMR(DMS0-d6, (5 ) : 2.22(3H, s), 2.57- 2.61(2H, m), 2.77- 
2.81(2H, m), 3.52(2H, s), 3.72(3H, s), 6.72(1H, d, J = 5.9Hz), 
6.79-6.81(lH, m), 6. 85 - 6. 87(2H. m). 6.99(1H, dd, J = 7.8, 
1.5Hz). 7.11(2H, d, J = 8.3Hz). 7.16(2H, d, J = 8.3Hz). 7.22(1H, 
t, J = 7.8Hz), 7.31(1H, t, J = 7.8Hz), 7.76- 7.78( IH, m), 9.61(1H, 
s), 11.26(lH,d, J = 5.4Hz). 

Anal. Calcd. for CzeHzeNzOg • I/6H2O : C, 74.80 ; H, 6.36 ; N, 
6.71(?J). 

Found : C, 74.81 ; H, 6.35 ; N, 6.75(%). 
HR-MS (m/z) : 414.1977 (+3.3mmu). 
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imnm 76 (D^t^^)) 

iH-NMR(DMS0-d6, 6 ) : 2.19(3H, brs), 2.76(2H, brs), 4.93(2H, brs), 
6.50(2H, d, J = 8.3Hz), 6.71(1H, d, J = 5.9Hz), 6.93(2H, d, J 
= 8.3Hz), 6.98(1H, d, J = 7. 8Hz), 7.09(2H, d, J = 8.3Hz), 7. 16(2H, 
d, J = 8.3Hz), 7.31(1H, t, J = 7.8Hz), 7.77(1H, d, J = 7.8Hz), 
9.61(1H, s). 11.25(1H, d, J = 6.3Hz). 

Anal. Calcd. for C25H25N3O2 • l/SHgO : C. 74,49 ; H, 6.35 ; N, 
10.42(%). 

Found : C, 74.47 ; H, 6.37 ; N, 10.32(36). 
HR-FAB* (m/z) : 400.2002 (-2.3mmu). 

^H-NMRCDMSO-de. <y ) : 2.20(3H, brs), 2.78(2H, brs), 2.87(6H, s), 
3.45(2H, s), 6.67(2H, d, J = 8.8Hz), 6.71(1H. d. J = 5.9Hz). 
6.99(1H, d, J = 7.8Hz), 7.10(4H, d, J = 8.8Hz), 7.16(2H, d, J 
= 8.3Hz), 7.31(1H, t, J = 7.8Hz), 7.77(1H, d, J = 7.8Hz), 9.62(1H, 
s), 11.26(1H, d, J = 5.9Hz). 
HR-MS (m/z) : 427.2286 (+2.7mmu). 

»H-NMR(DMS0-d6, 5 ) : 1.47 - 1.57(4H,m). 1 . 90 - 2. 00(4H, m), 
2.06(2H, t, J = 7.3Hz), 2.24(3H, s), 2.45(2H, t, J = 7.3Hz), 
2.57(2H. t, J = 7.8Hz), 2.72(2H, t, J = 7.8Hz), 5.40(1H, s), 
6.70(1H, d, J = 5.9Hz), 7.00(1H, d, J = 7.8Hz), 7.13(2H, d, J 
= 8.3Hz), 7.17(2H. d, J = 7.8Hz), 7.31(1H, t, J = 7.8Hz), 7.77(1H, 
d, J = 7.8Hz), 9.62(1H, s), 11.26(1H, d, J = 5.9Hz). 
HR-FAB* (m/z) : 403.2401 (+1.6mmu). 
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ammm 79 oit^^^ 

iH-NMR(DMS0-d6, <y ) : 2.32(3H, s), 2.63- 2. 73(8H, m), 6.71(1H, 
d, J = 5.4Hz), 7.00(1H, d, J = 7.8Hz), 7. 12 - 7.33( lOH, m), 
7.77(1H, d, J = 7.8Hz), 9.62(1H, s), 11.26(1H, d, J = 5.4Hz). 
Anal. Calcd. for CgeHgeNaOz • l/SHzO : C, 77.66 ; H, 6.62 ; N. 
6.97(%). 

Found : C, 77.57 ; H. 6.65 ; N, 6.94(3S). 
HR-FAB' (m/z) : 399.2053 (-2.0minu). 

mum 80 (DVCx^n 

iH-NMR(DMS0-d6, (5 ) : 2.74(8H, brs), 3.72(3H, s), 6.71(1H, d, J 
= 5.9Hz), 6.87(2H, d, J = 8.3Hz), 7.01(1H, d, J = 7.8Hz), 7.17 
-7.19(6H, m), 7.32(1H, t, J = 7.8Hz), 7.77(1H, dd, J = 7.8. 
1.5Hz), 9.63(1H, s), 11.28(1H, d, J = 5.4Hz). 
HR-FAB' (m/z) : 429.2146 (-3.2mmu). 

immm si cD^fb-^^ij)) 

iH-NMR(DMS0-d6, <y ) : 2.70 - 2. 77(4H, m), 2.82 - 2.88(4H, m), 

3.66(2H, s), 6.72(1H, d, J = 5.9Hz), 6.99(1H, d, J = 6.8Hz), 7.07 

-7.13(4H, m). 7.18(4H, s). 7.31(1H, t, J = 7.8Hz), 7.77(1H, t, 

J = 6.8Hz), 9.63(1H, s), 11.26(1H, d, J = 5.4Hz). 

Anal. Calcd. for C26H24N2O2 • l/SHgO : C, 78.05 ; H, 6.15 ; N, 

7.00(%). 

Found : C, 78.03 ; H, 6.16 ; N, 6.86(%). 
HR-MS (m/z) : 396.1801 (-3.7mmu). 
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immm 82 <Dih^m^ 

•H-NMR(DMS0-d6, d ) : 2.65- 2.69(2H, m), 2.74- 2.77(2H, m), 2.80 
-2.84(2H, m). 3.19(2H, d, J = 2.4Hz), 6.19(1H, s), 6.72(1H, d, 
J = 5.9Hz), 6.99(1H, d, J = 7.8Hz), 7.18(4H. s), 7.24(1H, t, J 
= 7.8Hz), 7.29-7.36(3H. m), 7.44(2H. d, J = 7.3Hz), 7.77(1H. 
d, J = 7.8Hz). 9.63(1H, s), 11.26(1H, d. J = 5.9Hz). 
Anal. Calcd. for CggHzeNzOa • 2/3H2O : C, 77.40 ; H, 6.34 ; N, 
6.45(%). 

Found : C, 77.42 ; H, 6.23 ; N, 6.54(%). 
HR-MS (m/z) : 422.1951 (-4.3mmu). 

«IIJ£^J 83 ®>fb^i^» 

iH-NMR(DMS0-d6, <y ) : 2. 20- 2. 50(8H, m), 2.73(2H, t, J = 7.8Hz), 
3.46(2H, s). 6.71(1H, d, J = 5.9Hz), 6.99(1H, dd. J = 7.8, l.OHz), 
7.13(2H, d, J = 7.8Hz), 7.17(2H, d, J = 7.8Hz), 7. 22- 7. 34(6H, 
m), 7.77(1H, dd, J = 7.8, l.OHz), 9.61(1H, s), 11.25(1H, d, J 
= 5.4Hz). 

Anal. Calcd. for C28H29N3O2 • l/4HzO : C, 75.73 ; H, 6.70 ; N. 
9.46(%). 

Found : C, 75.70 ; H, 6.74 ; N, 9.32(%). 
HR-MS (m/z) : 439.2274 (+1.5mmu). 

»H-NMR(DMS0-d6.(5 ) : 2.18(6H. s), 2.46(2H, t, J = 7.3Hz), 2.70(2H, 
t, J = 7.3Hz). 6.72(1H, d, J = 5.4Hz), 7.01(1H, dd. J = 7.8, l.OHz), 
7.07-7.11(3H, m), 7.19(1H, t, J = 7.8Hz), 7.32(1H, t, J = 7.8Hz), 
7.77(1H, dd. J = 7.8. l.OHz), 9.64(1H, brs), 11.26(1H, d, J = 
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4.9Hz). 

Anal. Calcd. for C19H20N2O2 • I/3H2O : C, 72.59 ; H, 6.63 ; N, 
8.91(%). 

Found : C, 72.70 ; H, 6.63 ; N, 8.83(3S). 
HR-MS (m/z) : 308.1517 (-0.7inmu). 

'H-NMR(DMS0-d6, ) : 0.85(6H, t, J = 7.3Hz), 1.46(4H, brs), 
2.67(8H, brs), 6.72(1H, d, J = 5.9Hz), 7.02(1H, d, J = 7.8Hz), 
7.11-7. 21(4H, m), 7.32(1H. t, J = 7.8Hz). 7.78(1H, d, J = 7.8Hz), 
9.60(1H, brs), 11.29(1H, brs). 
HR-MS (m/z) : 364.2132 (-1.9mmu). 

immm 86 (Dit^myy 

^H-NMR(DMS0-d6, (5 ) : 1 . 67- 1 . 75(2H, m). 2.14(6H, s), 2.24(2H, 
t, J = 7.3Hz), 2.59(2H, t, J = 7.8Hz), 6.71(1H, d, J = 5.9Hz), 
6.99(1H, dd, J = 7.8, l.OHz), 7.11(2H, d, J = 8.3Hz), 7.17(2H, 
d, J = 7.8Hz), 7.31(1H. t, J = 7.8Hz), 7.77(1H, dd, J = 8.3, l.OHz), 
9.62(1H, s), 11.25(1H, d, J = 4.9Hz). 

Anal. Calcd. for C20H22NZO2 • I/8H2O : C, 73.99 ; H, 6.91 ; N, 
8.63(%). 

Found : C. 73.94 ; H, 6.99 ; N, 8.59(%). 
HR-MS (m/z) : 322.1707 (+2.6mmu). 

immm si (Dit^<^yy 

iH-NMR(DMS0-d6, <y ) : 0.86(6H, t, J = 7.3Hz), 1 .34- 1 .43(4H, m), 
1.65- 1.73(2H, m), 2.33(4H, t, J = 7.3Hz), 2.41(2H, t, J = 6.8Hz), 
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2.59(2H, t, J = 7.3Hz), 6.71(1H, d, J = 5.9Hz), 7.00(1H, d, J 
= 7.8Hz), 7.11(2H, d, J = 7.8Hz), 7.17(2H. d. J = 8.3Hz), 7.31(1H, 
t, J = 7.8Hz), 7.76-7.78(lH. m), 9.61(1H, s), 11.25(1H, d, J 
= 5.4Hz). 

Anal. Calcd. for C24H30N2O2 • 4/5H2O : C, 73.36 ; H, 8.11 ; N, 
7.13(%). 

Found : C, 73.10 ; H, 8.06 ; N, 7.00(%). 
HR-MS (m/z) : 378.2341 (+3.3mmu). 

immm ss <Dih^m)) 

iH-NMR(DMS0-d6, <5 ) : 1 . 67- 1 . 75(2H, m), 2.13(6H, s), 2.16(3H, 
s), 2.29-2.40(6H, m), 2.59(2H, t, J = 7.3Hz), 6.71(1H, d, J = 
5.4Hz), 6.99(1H, d, J = 7.8Hz), 7.11(2H, d. J = 7.8Hz), 7.17(2H, 
d, J = 8.3Hz), 7.31(1H, t, J = 7.8Hz), 7.77(1H, d, J = 7.8Hz), 
9.63(1H, brs), 11.25(1H, d, J = 5.4Hz). 

Anal. Calcd. for C23H29N3O2 • I/4H2O : C, 71.94 ; H, 7.74 ; N. 
10.94(55). 

Found : C, 71.98 ; H, 7.81 ; N, 10.95(%). 
HR-MS (m/z) : 379.2263 (+0.3inmu). 

immm 89 (Dit^m) 

iH-NMR(DMS0-d6, 6 ) : 1.78(2H, brs), 2.13(3H, brs), 2.38(2H, brs). 
2.60(2H, t. J = 7.8Hz), 3.73(3H, s), 6.71(1H, d, J = 5.9Hz), 
6.89(2H, d, J = 8.8Hz), 7.00(1H, d, J = 7.8Hz), 7.10(2H, d, J 
= 8.3Hz), 7.16(2H, d, J = 7.8Hz), 7.22(2H, d, J = 8.3Hz), 7.31(1H, 
t, J = 7.8Hz), 7.77(1H, d, J = 7.8Hz), 9.62(1H, s), 11.26(1H, 
d, J = 5.9Hz). 
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Anal. Calcd. for C27H28N2O3 • ll/lOHgO : C, 72.33 ; H. 6.79 ; N. 
6.25(X). 

Found : C, 72.29 ; H, 6.57 ; N, 6.33(%). 

HR-MS (m/z) : 428.2100 (+O.OiDmu). 

«^JS^J 90 (Dih^m)) 

»H-NMR(DMS0-d6, <y ) : 1 .74- 1.78(2H, m), 2.09(3H, s), 2.34(2H, 
t, J = 7.3Hz), 2.59(2H, t, J = 7.3Hz), 2.86(6H, s), 6.68(2H, d, 
J = 8.8Hz), 6.71(1H, d, J = 4.4Hz), 7.00(1H, d, J = 7.8Hz), 7.08 
-7.11(4H, m), 7.15(2H, d, J = 7.8Hz), 7.31(1H, t, J = 7.8Hz), 
7.77(1H, d, J = 8.3Hz), 9.61(1H, brs), 11.26(1H, brs). 
Anal. Calcd. for C28H31N3O2 • H2O : C, 73.18 ; H, 7.24 ; N, 9.14(%). 
Found : C, 73.35 ; H, 7.11 ; N, 8.88(%). 
HR-MS (m/z) .: 441.2381 (-3.6mmu). 

{{mmm 91 (Dit-^myy 

^H-NMR(DMS0-d6, <y ) : 1.75(2H. brs), 2.33(3H, brs), 2.55- 
2.68(8H, m), 3.71(3H, s), 6.71(1H, d. J = 5.4Hz), 6.85(2H, d, 
J = 8.8Hz), 7.00(1H, d, J = 7.8Hz), 7.10(2H, d, J = 8.8Hz), 7.14 
-7.18(4H, m), 7.31(1H, t, J = 7.8Hz), 7.77(1H, d, J = 7.8Hz), 
9.60(1H. s), 11.26(1H, d, J = 5.4Hz). 
HR-MS (m/z) : 442.2234 (-2.3mmu). 

immm 92(D^h^m)> 

iH-NMR(DMS0-d6, <y ) : 1.69- 1.76(2H, m), 2.30(2H, t, J = 7.8Hz), 
2.38(8H, brs), 2.59(2H, t, J = 7.8Hz), 3.45(2H, s), 6.71(1H, s), 
6.99(1H, d. J = 7.8Hz), 7.10(2H, d, J = 7.8Hz), 7.16(2H, d, J 
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= 7.8Hz), 7.22- 7.33(6H, m), 7.77(1H, dd, J = 7.8, l.OHz). 
9.59(1H, brs), 11.24(1H, brs). 

Anal. Calcd. for C29H31N3O2 • I/3H2O : C, 75.79 ; H. 6.95 ; N, 
9.14(%). 

Found : C, 75.75 ; H. 7.03 ; N, 9.09(%). 
HR-MS (m/z) : 453.2405 (-l.lmmu). 

<mMm 93> 1,2-y t K P-5-b K D^S/-4-[4-[2-[N-(4-t K o 

:3^s/^> i^;i/)-N-;< :ii::i;i/]-i-7f ^ v v ^ 



USS^J 74 ©'fb'^^(94.6mg, 228//mol ffl ^S(5^J 58 i: 

^H-NMR(DMS0-d6, <y ) : 2.94(4H, brs), 6.71(1H, d, J = 5.9Hz), 
6.81(2H, brs), 7.01(1H, d, J = 6.8Hz), 7. 16 - 7.21(6H, m), 
7.32(1H, t, J = 7.8Hz), 7.77(1H, dd, J = 7.8, l.OHz), 9.62(1H, 
s), 11.29(1H, d, J = 5.9Hz). 
HR-FAB+ (m/z) : 401.1826 (-3.9minu). 




<mmm 94> l,2-i>'b HD-5-t KodrS^-4-[4-[2-[N-[2-(4-b 




80 ©'fb^i^(129mg, 301 //mol )^ ffl ^ ^MM 58 PHH©:^ 
^1iife3|J&5^®^M'fb'^^^ 106iDgf#feo iR^83%o 
iH-NMR(DMS0-d6, <5 ) : 2.31(3H, brs), 2.60- 2.73(8H, m), 6.66(2H, 
d, J = 8.3Hz), 6.71(1H, d, J = 5.4Hz), 6.99- 7.02(3H, m), 7.13(2H, 
d, J = 8.3Hz), 7.17(2H, d, J = 8.3Hz), 7.31(1H, t, J = 7.8Hz), 
7.77(1H, d, J = 7.8Hz), 9.14(1H, s), 9.64(1H, brs), 11.26(1H, 
d, J = 5.4Hz). 

Anal. Calcd. for C26H26N2O3 • I/2H2O : C, 73.74 ; H, 6.44 ; N, 
6.61(%). 

Found : C, 73.55 ; H, 6.27 ; N, 6.62(%). 
HR-FAB* (m/z) : 415.2044 (+2.3mmu). 

<mmm9^> 1,2-S^* t KD-5-b FD^S/-4-[4-[3-[N-(4-b FP 

^y 
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o 




OH 



89 CD'fb^i^(231mg, 539//mol ) ^ ffl ^ 58 t lej^®:^ 

iH-NMR(DMS0-d6, 5 ) : 1.81(2H, brs), 2.13(3H, brs), 2.60(2H, t, 
J = 7.8Hz), 6.70- 6.74(3H, m), 7.00(1H, d, J = 7.3Hz), 7.11 
-7.18(6H, m), 7.31(1H, t, J = 7.8Hz), 7.77(1H. d, J = 7.8Hz), 
9.29(1H, brs), 9.60(1H, brs). 11.26(1H, d, J = 5.9Hz). 
HR-MS (m/z) : 414.1945 (+0.1mmu). 

<mmm 96> 1,2-^^ t Kn-5-t KP^S/-4-[4-[3-[N-[2-(4-b 
^ V -r V ^ ^ U > 
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mMm 91 CD-fb^^Oeimg, 816/imol)^ffl mMm 58 tn^iDlS 

iH-NMR(DMS0-d6,<5 ) : 1.65- 1.80(2H, m), 2.24(3H, brs), 2.33(2H, 
brs), 2.54- 2.60(6H, m), 6.66(2H, d, J = 8.3Hz), 6.71(1H, d, J 
= 5.9Hz), 6.99(1H, d, J = 7.8Hz), 7.00(2H, d, J = 8.3Hz), 7.09(2H, 
d, J = 7.8Hz), 7.16(2H, d. J = 8.3Hz), 7.31(1H, t, J = 7.8Hz), 
7.77(1H, dd, J = 7.8, l.OHz), 9.12(1H, brs), 9.66(1H, brs), 
11.25(1H, d, J = 5.4Hz). 
HR-FAB* (m/z) : 428.2122 (+2.3mmu). 

<mMm 97-'io3> 8 (Dih^m^tzitmmm 9 (D^t^mt: 
ffiv^x mmm 45 tmm(D:^Wiiz^ mm. le mm<Dit^m^m . 

o 



[^16] 



MM position NR^R^ 



O 



97 4 4-(pyrrolidin-l-yl)piperidin-l-yl 




98 4 NH(CH2)30H 

99 3 N(Me)CH2Ph 

100 3 N(Me)(CH2)2Ph 

101 3 N(Me)(CH2)3Ph 

102 3 N(Me)Pr 



103 3 N(Me)CH2Ph-4-OMe 
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{(mmm 97 (Dih^^)) 

»H-NMR(DMS0-d6, 6 ) : 1 . 35 - 1 .43(2H, m), 1.65(4H, brs), 1.80(2H, 
d, J = ll.OHz), 1.93- 1.99(2H, m). 2.46(4H, brs), 2.80(2H, d, 
J = ll.OHz), 3.44(2H, s), 6.73(1H, d, J = 4.9Hz), 7.01(1H, d, 
J = 6.7Hz), 7.20(4H, s). 7.31(1H, t, J = 7.9Hz), 7.77(1H, d, J 
= 7.3Hz), 9.75(1H, brs), 11.27(1H, d, J = 5.5Hz). 
HR-MS (M/z) : 403.2234 (-2.6inmu). 

immm 98 (Dit^m)) 

iH-NMR(DMS0-d6, 6 ) : 1 .57- 1 .63(2H, m), 2.58(2H, t, J = 6.7Hz), 
3.48(2H, t, J = 6.1Hz), 3.68(2H, s), 6.71(1H, s), 7.00(1H, d, 
J = 7.9Hz), 7.18-7.24(4H, m), 7.31(1H, t, J = 7.9Hz), 7.77(1H, 
d, J = 7.9Hz), 11.25(1H, brs). 
HR-MS (M/z) : 324.1457 (-1.7mmu). 

immm 99 ®>(b^ti» 

iH-NMR(DMS0-d6, 6) : 2.11(3H, s), 3.50(2H, s), 3.51(2H, s), 
6.73(1H, d, J = 5.5Hz), 7.01(1H, d, J = 7.9Hz), 7. 14- 7. 33( lOH, 
m), 7.78(1H, d, J = 7.9Hz), 9.61(1H, s), 11.27(1H, brd, J = 
5.5Hz). 

Anal. Calcd. for C24H22N2O2 • I/IOH2O : C, 77.44 ; H, 6.01 ; N, 7.53. 
Found : C, 77.20 ; H, 6.13 ; N, 7.31. 
HR-MS (M/z) : 370.1674 (-0.7mmu). 

iH-NMR(DMS0-d6, 6 ) : 2.20(3H, s), 2.59(2H, t, J = 6.7Hz), 
2.77(2H, t, J = 7.3Hz), 3.53(2H, s), 6.70(1H, d, J = 5.5Hz), 
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7.02(1H, dd, J = 7.9, 1.2Hz), 7. 10- 7. 23(9H, m), 7.32(1H, t, J 
= 7.9Hz), 7.78(1H, dd, J = 7.9, 1.2Hz), 9.60(1H, brs), 11.28(1H, 
brd, J = 5.5Hz). 

Anal. Calcd. for C25H24N202 • I/IOH2O : C, 77.73 ; H, 6.31 ; N, 7.25. 
Found : C, 77.64 ; H, 6.51 ; N, 7.04. 
HR-MS (M/z) : 384.1867 (+3.0mmu). 

immm loi (Dit-^^m)) 

iH-NMR(DMS0-d6, 6) : 1.75(2H, quin, J = 7.3Hz), 2.12(3H, s), 
2.36(2H, t, J = 7.3Hz), 2.58(2H, t, J = 7.3Hz), 3.45(2H, s), 
6.71(1H, d, J = 5.5Hz), 7.01(1H, d, J = 7.3Hz). 7. 12- 7. 19(6H, 
m), 7.22-7.26(3H, m), 7.32(1H, t, J = 7.9Hz), 7.77 (IH, dd, J 
= 7.9, 1.2Hz), 9.62(1H, brs), 11.27(1H, brd, J = 5.5Hz). 
Anal. Calcd. for Cz.HiMz : C, 78.36 ; H, 6.58 ; N, 7.03. 
Found : C, 78.19 ; H, 6.75 ; N, 6.96. 
HR-MS (M/z) : 398.2013 ( + 1.9minu). 

immm 102 (D^t^^)) 

iH-NMR(DMS0-d6, 6) : 0.85(3H, t, J = 7.3Hz), 1.47(2H, quin, J 
=7.3Hz), 2.12(3H, s), 2.31(2H, br), 3.45(2H, brs), 6.72(1H, d, 
J = 5.5Hz), 7.01(1H, dd, J = 6.7, 1.2Hz), 7. 13- 7.26(4H, m). 
7.32(1H, t, J = 7.9Hz), 7.77(1H, dd, J = 6.7, 1.2Hz), 9.61(1H, 
brs), 11.26(1H, brd, J = 5.5Hz). 

Anal. Calcd. for C20H22N2O2 • 3/IOH2O : C, 73.28 ; H, 6.95 ; N, 8.55. 
Found : C, 73.05 ; H, 6.97 ; N, 8.30. 
HR-FAB* (m/z) : 323.1731 (-2.8mmu). 
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immM 103 (Dit^m)) 

^H-NMR(DMS0-d6, 6) : 2.09(3H, s), 3.44(2H, s), 3.47(2H, s), 
3.73(3H, s), 6.73(1H, d, J = 5.5Hz), 6.88(2H. d, J = 8.6Hz), 
T.OKIH, dd, J = 6.7, 1.2Hz), 7. 14- 7 . 16( IH, m), 7. 21 - 7. 28( 5H, 
m), 7.32(1H, t. J = 7.9Hz), 7.78(1H, dd, J = 6.7, 1.2Hz), 9.61(1H, 
s), 11.27(1H, brd, J = 5.5Hz). 
HR-FAB* (m/z) : 401.1833 (-3.2 mmu). 

<mmm 104> 1,2-^^*11 Ko-S-t KD:^ri^-l-;t^V-4-[3-[(4- 
7 x-;i/-l,2,3,6-x h ^ t K D U 
^ V ^ y U > 



##0|J 9 ®'fb'&tr(200mg, 716Ainol)*5<i;t>' 4-b h* D ^^>-4-y 
;i/ hf ^ U >(762mg, 4.30miool)<&ffl HJiSfi^J 45 i: iR^t 
ctDs 1'ife«9r5^®^M'fb^tJ^ 208mgf#:^^o iR¥ 71%o 
iH-NMR(DMS0-d6, 6) : 2.46(2H, brs), 2.66(2H, t, J = 5.5Hz), 
3.08(2H, d, J=2.4Hz), 3.58(2H, s), 6.13(1H, s), 6.73(1H, s), 
7.01(1H, dd, J = 6.7, 1.2Hz), 7. 15- 7. 17( IH, m), 7.21 - 7. 33(8H, 
m), 7.39-7.41(2H, m), 9.64(1H, brs), 11.26(1H, br). 
HR-FAB* (m/z) : 409.1915 (-O.lmmu). 

<mMm io5~io8> 21 (D'fb-^^&ffl mMm 45 



o 
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[m 1 7 ] 



O 




N 



105 NMe2 

106 N(Me)Bu 

1 07 pyrrolidin- 1 -yl 

108 N(Me)CH2Ph • 



iH-NMR(DMS0-d6, 6) : 2.19(6H, s), 3.56(2H, s), 6.73(1H, d, J 
= 3.7Hz), 6.77(1H, d, J = 3.7Hz), 6.89(1H, s)., 7.00(1H, d. J = 
7.3Hz), 7.30(1H, t, J = 7.3Hz), 7.71(1H, d, J = 7.3Hz). 
HR-MS (M/z) : 300.0923(-0.9 mmu). 

immm loe (Dit-^m)} 

^H-NMR(DMS0-d6, 6) : 0.87(3H, t, J = 7.3Hz), 1.23- 1 .34(2H, m), 
1.40- 1.47(2H, m), 2.17(3H, s), 2.36(2H, t, J = 7.3Hz), 3,63(2H, 
s), 6.73(1H, d, J = 3.7Hz), 6.77(1H, d, J = 3.1Hz), 6.90(1H, s), 
7.03(1H, d, J = 7.3Hz), 7.32(1H, t, J = 7.9Hz), 7.75(1H, d, J 
= 7.9Hz), 9.74(1H, s), 11.34(1H, s). 
HR-MS (M/z) : 342.1385 (-1.7minu). 

{<mmm 107 cD>fb^^» 

»H-NMR(DMS0-d6, 6) : 1.71(4H. s), 3.74(2H, s), 6.72(1H, d, J 
= 3.1Hz), 6.78(1H, d, J = 3.1Hz), 6.91(1H, s), 7.03(1H, d, J = 
7.9Hz), 7.32(1H, t, J = 7.9Hz), 7.74(1H, d, J = 7.9Hz), 9.75(1H, 



wo 2004/009556 



P^M2003/009332 



120 

S), 11.34(1H, s). 

HR-MS (M/z) : 326.1107 (+1.8mmu). 

immm los ©^fb^^)) 

^H-NMR(DMS0-d6, 6) : 2.17(3H, s), 3.55(2H, s), 3.70(2H, s)i 
6.75(1H, d, J = 3.0Hz), 6.82(1H, d, J = 3.0Hz), 6.92(1H, s), 
7.03(1H, d, J = 7.9Hz), 7.25-7.35(7H, m), 7.75(1H, d, J = 7.9Hz), 
9.75(1H, brs), 11.35(1H, brs). 
HR-MS (M/z) : 376.1257 (iLlmmu). 

<mMm 109> 1,2-i^ t K D-5-t K D:^i/-4-[4-[(N-^ ^;i/-N- 

rptr;i/)7^^y^ 5^;i/]-i-^ :? ^;u]-i-:t =^ v v =^ y u > 



o 




I 



23 ©'fb-^tldOOmg, 304Mmol):fe J:r>' N-^ 5=-;!/^ P l^;!/^ ^ 
Xmjuly 1.82mmol)<&ffll>. II5£«?IJ 45 tmm<D:^}&l,Zj:, t) ^ liJc 6 
fe^&^^CD^M'fb^tJ^ 25.5mgt#fco JR¥ 26%c 

iH-NMR(DMS0-d6, S) : 0.88(3H, t, J = 7.3Hz), 1.55(2H, quin, J 
= 7.3Hz), 2.15(3H, s), 2.43(2H, t. J = 7.3Hz), 3.86(2H, s), 6.81 
-6.84(2H, m), 7.27- 7.35(3H, m), 7.38- 7. 50(3H, m), 7.81(1H, 
dd, J = 6.7, 1.2Hz), 8.29(1H, d, J = 7.9Hz), 9.31(1H, s), 11.34(1H, 
brd, J = 5.5Hz). 



wo 2004/009556 




121 



HR-FAB* (m/z) : 373.1930 (+1.4mmu). 

<mmm iio> 4-[4-[(n-^>s^*;i/-n-^ ^ y ^ 



##^J 23 ©-fb-^^dOOmg, 304yt/mol):fectt>* N-^ ^;i/^>>^;i/r ^ 
X235/ZL, 1.82mlnol)&fflV^. ^Jtg^iJ 45 ^ |sj a ® <t > ^fe 
lls^T^^aM-fb-^^* 44.4ingf#fco lR¥ 35%o 

iH-NMR(DMS0-d6, 6) : 2.12(3H, s), 3.63(2H, s), 3.91 - 3. 99(2H, 
m), 6.81-6.83(2H. m), 7. 21 - 7.36(8H, m), 7.44- 7. 53(3H, m), 
7.80(1H, d, J = 7.9Hz). 8.27(1H, d, J = 8.6Hz), 9.28(1H. s), 
11.34(1H, brd. J = 5.5Hz). 
HR-MS (M/z) : 421.1895 (-2.1mmu). 

<mMm 111> 1,2-e^t KD-5-ti HD=^S^-l-5j-^V-4-[4-[(4- 
:? 3in;i/-i,2,3,6-5^ h 5 fc KD U i^>-i-^ ;i/ )^ f-;i/]-l-:^ 7 ^ 





1003/009332 



##^J 23 CD'fb^tJdOOmg, 304//mol)*5<J:t>* 4-t K D^$/-4-7 31 
^ U >(323mg, 1.82mmol)^ffl HIS^J 45 i: Ir1# ® :^ ^ 
tCi;D. fiRfe5|J&*®mM^b^i^^ 76.4mgf#fco iR^ 55%o 
iH-NMR(DMS0-d6, 6) : 2.74- 2. 84(3H, m), 3.19(3H, br), 4.03(2H, 
s), 6.18(1H, brs), 6.83- 6.84(2H, m), 7.22-7.52(llH, m), 7.15 
-7.17(1H, m). 7.81(1H, d, J = 7.9Hz), 8.31(1H, d, J = 8.6Hz), 
9.34(1H, s), 11.35(1H, brd, J=4.9Hz).' 
HR-FAB* (m/z) : 459.2072 (-O.lmmu). 

<mMm ii2~ii6> 25 ©^fb-^^^sffl 45 1 



wo 2004/009556 P^^003/009332 



123 








112 


NMe2 


113 


N(Me)pentyl 


114 


N(Me)CH2Ph 


115 


pyrrolidin-l-yl 


* 116 


NH(CH2)30Me 



•H-NMR(DMS0-d6, 5) : 2.32(6H, s), 3.63- 3.65(2H, m), 6.76(1H, 
d, J = 6.1Hz), 7.03-7.05(lH. m), 7.11(1H, t, J = 8.6Hz), 7.23 
-7.26(1H, m), 7.29- 7.34(2H, m), 7.78(1H, dd, J = 7.9, I.2H2), 
9.70(1H, s), 11.32(1H, d, J = 4.9Hz). 

Anal. Calcd. for • SMH^O : C, 66.35 ; H, 5.72 ; N, 8.60. 

Found : C, 66.34 ; H, 5.54 ; N, 8.43. 
HR-MS (M/z) : 312.1261 (-1.3mmu). 



(L%mm 113 

'H-NMR(DMSO-de, <5 ) : 0.81(3H, t, J = 6.7Hz), 1.21- 1.25(4H, m), 
1.42- 1. 45(2H. m), 2.13(3H, s), 2.33(2H, t, J = 7.3Hz), 3.49(2H, 
s), 6.72(1H, d, J = 5.5Hz), 7.00-7.08(2H. m), 7.15-7. 19(1H, 
m)! 7.24(1H, dd, J = 7.3, 2.4Hz), 7.32(1H, t, J = 7.9Hz), 7.77(1H, 
d, J = 7.9Hz), 9.64(1H, s), 11.28(1H, d, J = 5.5Hz). 
HR-MS (M/z) : 368.1884 (-1.6mmu). 
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immm 114 oit^mi 

iH-NMR(DMS0-d6, 6) : 2.11(3H, s), 3.54(2H, s), 3.56(2H, s), 
6.75(1H, d, J = 5.5Hz), 7.02(1H, d, J = 7.3Hz), 7.08(1H, dd, J 
= 9.8, 8.6Hz), 7.17-7.25(2H, m), 7. 28- 7. 34(6H, m), 7.78(1H, 
dd, J = 7.9, 1.2Hz), 9.66(1H, s), 11.29(1H, d, J = 5.5Hz). 
Anal. Calcd. for C24H21FN2O2 : C, 74.21 ; H, 5.45 ; N. 7.21. 
Found : C, 74.09 ; H, 5.46 ; N, 7.23. 
HR-MS (M/z) : 388.1583 (-0.4mmu). 

immm 115 (Dit^m)) 

^H-NMR(DMS0-d6, 6) : 1.68(4H, brs), 3.63(2H, brs), 6.74(1H, d, 

J = 5.5Hz), 7.01-7.08(2H, m), 7.16-7.19(1H, m). 7.26(1H, d, 

J = 7.3Hz), 7.32(1H, t, J = 7.9Hz), 7.77(1H, dd, J = 7.9, 1.2Hz), 

9.67(1H, s), 11.28(1H, dd, J = 4.3, 1.2Hz). 

Anal. Calcd. for C20H19FN2O2 • I/5H2O : C, 70,24 ; H, 5.72 ; N, 8.19. 

Found : C, 70.21 ; H, 5.54 ; N, 8.18. 

HR-MS (M/z) : 338.1429 (-O.lmmu). 

{<mmm ne <D^h^m)> 

'H-NMR(DMS0-d6, 6) : 1.63(2H, t, J = 6.7Hz), 2.55(2H, t, J = 
6.7Hz), 3.16(3H. s), 3.71(2H, s), 6.74(1H, s), 7.00- 7. 06(2H, 
m), 7.12-7. 16(1H, m), 7. 30- 7.34(2H, m), 7.77(1H, d, J = 7.9Hz), 
9.50-9.90(lH. br), 11.29(1H, d, J = 1.8Hz). 
HR-MS (M/z) : 356.1568 (+3.2mmu). 

<^Mm 117> 4-[4-(3->^ p< ^^l/T ^ y r P ^V-l-'f ;i/):7 X - 

;i/]-i,2-s^ t KD-5-t h* D :^i/-i-:?r-^ v>f v^y u > 




!003/009332 



Jim 1 : 27 ®'fb^i^(26.1mg, 84. 9/zmol )® ^ D n p« 

m h.mmm^iyfzoZtl^^ h^t ^•D:7^>(3InL)^3^^m^2mol/L 

mm^ ioo°ct;i-c 6^^jt#bfco ^^^^ sii&r^^MffiMii 

;V = 10 : l]lCT)itM-r S d illCct t) X m^m^(D 4-[4-(3-y p< 

»H-NMR(CDCl3, 6 ) : 2.31(6H, s), 3.13(2H, d, J = 6.7Hz), 4.15(3H, 
s), 6.35(1H, dt, J = 15.9, 6.7Hz), 6.59(1H, d, J = 16.5Hz), 
7.08(1H, dd, J = 7.3, 1.2Hz), 7.43- 7. 53(5H, m), 7.72(1H, s), 
7.93(1H, dd, J = 7.9, 1.2Hz). 

2 : 4-[4-i3-i^ ^ )VT ^ y sL-j]/]- 
5-b h ^i/^ V^y U >(15.0mg, 44.9ytzmol 
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12.7mgf#fco mm 885So 

iH-NMR(DMS0-d6, 6 ) : 2.18(6H, s), 3.03(2H. d, J = 6.7Hz), 
6.27(1H, dt, J = 16.5, 6.7Hz), 6.54(1H, d, J = 15.9Hz), 6.74(1H, 
d, J = 6.1Hz), 7.02(1H, d, J = 7.3Hz), 7.21(2H, J = 8.6Hz), 7.30 
-7.36(3H, m), 7.77(1H, d. J = 7.3Hz), 9.67(1H, s), 11.29(1H, 
d, J = 5.5Hz). 

HR-MS (M/z) : 320.1501 (-2.4mmu). 

<mMm ii8> 4-[4-[3-( tf D u s^y-i-^f ;w)rD^>-i-'r 

O 



##^J 27 ®'fb^tl(50.0mg, 163Admol)*5 J;t>'t:a 'J S«?>(81.6/zl, 

^t^m^ nAmgmtco ir^3o%o 

iH-NMR(DMS0-d6, 6) : 1.70(4H, brs), 2.47(4H, brs), 3.20(2H, d, 
J = 6.7Hz), 6.32(1H, dt, J= 15.9, 6.7Hz), 6.55(1H. d. J= 15.9Hz), 
6.74(1H, s), 7.02(1H, d, J = 7.3Hz), 7.21(2H, J = 7.9Hz), 7.30 
-7.36(3H, m), 7.77(1H, d, J = 7.9Hz), 9.64(1H, brs), 11.29(1H, 
brs). 
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HR-MS (M/z) : 346.1670 (-l.lmmu). 

<mmm ii9> 4-[4-[3-[(n-'^>^^;i/-n-^^;i/)t 5.y]yn-^> 



^>(126a^ 1, 978Amol)>feffl USE^J 117 i: fiHt ® ^izi J; t) ^ 

iH-NMR(DMS0-d6, 6) : 2.15(3H. s). 3.17(2H, d, J = 6.7Hz), 
3.53(2H, s), 6.34(1H, dt, J= 15.9, 6.7Hz), 6.55-6.60(lH. m), 
6.74(1H, s), 7.01(1H, d, J = 7.9Hz), 7,21(2H, d, J = 7.9Hz), 7.24 
-7.34(6H, m), 7.37(2H. d, J = 7.9Hz), 7.77(1H. d, J = 7.9Hz), 
9.68(1H, s), 11.29(1H, s). 
HR-MS (M/z) : 396.1853 (+1.5mmu). 



O 




<nUm 120> 4-[4-[3-(4-7 :ii-;i/-l,2,3,6-7^ h ^ b K P U 
i^-l-;r ^ V >f V U > 
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##^J 27 ©'fb^i^(50.0mg, 163>Minol)*5ct tjf 4-b K n^t/-4-y 
tr^ U >(173mg, 978/i mol ) <Sr ffl V> . IISS^J 117 J: IS!^®:^?^ 

iH-NMR(DMS0-d6, 6) : 2.68- 2.71(2H, m), 3.14(2H, s), 3.24(2H, 
d, J = 6.1Hz), 6.18(1H, s), 6.35(1H, dt, J= 15.9, 6.7Hz), 6.51(1H, 
d, J = 15.9Hz), 6.75(1H, d, J = 4.3Hz), 7.02(1H, d, J = 7.9Hz), 
7.21-7.35(3H, m), 7.38(2H, d, J = 7.9Hz), 7.44(2H, d, J = 7.9Hz), 
7.78(1H, d, J = 7.9Hz), 9.68(1H, s), 11.30(1H, d, J = 4.9Hz). 
HR-MS (M/z) : 434.1966 (-2.8mmu). 

K^nm 121> 1,2-i^ b F 0-4-[4-(S/ ^ ^;i/T ^ y ^ 31 

n;i/]-5-ti KD^iz-i-j^-^v-f v=^y u > p« ^ > 7. )v > mm. 
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MM0^l 1 0'fb-^^(414mg, 1.41mmol)® ^ ^ y — ;i/(15raL)^^rt 

^ >;j^ >^(101//L, 1.55minol)^iP^> ^Ui^X 30 ^mMW 

^fe^^M'Tb^tJ^fe 492mgf#feo iR^ 88%o 

»H-NMR(DMS0-d6, 5 ) : 2.32(3H, s), 2.77(6H, d, J = 4.9Hz), 
4.32(2H, d, J = 4.9Hz), 6.77(1H, d, J = 6.1Hz), 7.05(1H, dd, J 
= 7.9, 1.2Hz), 7.32-7.43(5H, m), 7.79(1H, dd, J = 7.9, 1.2Hz), 
9.58(1H, brs), 9.70(1H, s), 11.36(1H, d, J = 6.1Hz). 
Anal. Calcd. for CuHisNaOz • CH4O3S • I/3H2O : C, 57.56 ; H, 5.76 ; 
N, 7.07. 

Found : C, 57.49 ; H, 5.56 ; N, 6.85. 

<nMm 122> 1,2-:^ h H D-4-[4-(i/'p< ^ y ^ ^;i/)>' 




1003/009332 



MMm 1 CD^b-^i^(200mg, 679>amol)® ^ ^ ^ — ;i/ ( 10mL)51?§rt 13 . 
Imol/L m^(679//L. 679 >umol ) ^ ffl V> ^ 121 IS] il ® 75 ^ 

iH-NMR(DMS0-d6, 6) : 2.71(6H, d, J = 4.9Hz), 4.29(2H, d, J = 
5.5Hz), 6.77(1H, d, J = 5.5Hz), 7.08(1H, dd, J = 7.9. 1.2Hz), 
7.34(1H, t, J = 7.9Hz), 7.36(2H, d, J = 7.9Hz), 7.48(2H, d, J 
= 7.9Hz), .7»78(1H, dd, J = 7.9, 1.2Hz), 9.79(1H, s), 10.63(1H, 
brs), 11.37(1H, d, J = 5.5Hz). 

Anal. Calcd. for CisHigNzOz • HCl • HgO : C, 61.98 ; H, 6.07 ; N, 
8.03. 

Found : C, 61.94 ; H, 5.75 ; N, 7.77. 

<mMm 123> 1,2-$^* b K D-4-[4-(e^ p< 5^;i/7' ^ y p< 5^;^)^ 




1003/009332 



Imol/L *'fb7X^^(679/zL, 679/^mol)^ffi V^^ 121 hllllt© 

:?5^l3cfc»3^ ^^^^CD^M'Tb-^i^S: 250mgf#fco iR¥ 97%o 
iH-NMR(DMS0-d6, (5) : 2.69(6H, s). 4.21(2H, s), 6.77(1H, d, J 
= 5.5Hz), 7.04-7.06(lH, m), 7.32- 7.41(5H, m), 7.79(1H, d, J 
= 6.7Hz), 9.69(1H, s), 9.40- 10.00( IH, br), 11.35(1H, d, J = 
5.5Hz). 

Anal. Calcd. for CisHisNzOg • HBr • l/SHgO : C, 57.07 ; H, 5.16 ;. 
N, 7.39. 

Found : C. 57.07 ; H, 5.32 ; N, 7.05. 

<u.^m> PARP ^t^ic^f ^Pis^^ 

PARPCTrevigen 4667-050-01) <fe 50mmol/L h U -HCl(pH7.8). 
lOOmmol/L KCl ^^Xf Immol/L V^i^T. V ^ V - )\^ ^ t)fiKS^®M 
\ZX 35^#f^bT*®llCfflVNfco 117.6nimol/L h U ;^ -HCl(pH8.0). 
11.8mmol/L MgClz. 5. 9mM ^ ;t ;^ 1/ ^ h — <k th' O.4mmol/L NAD 
J; D WL^U^Wi 76.5/zLx [^"CJNADCNEN Life Science Products, Inc. 
NEC743. 370kBq/inL) l.^jiU tSi^^fb DNA(Trevigen 4667-50-06) 1 

uu ^m\^'^^ip^fz\±^mh^mnm io>aL*5 j:tjf 35<^#^bfe 

PARP mWi 10a L ^ ^ ^if i^K^^^^Xfi. J; < bfe^. 
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[^19] 



^f^NjA,^ 1 NMbj. 30 

LJj 12 N(MB)CHjFh 54 

I jT 19 N(MeXCH)2Fh 41 

"° 21 N(MeXCH)^Ri 47 

23 N(MB)CH-cyclohe«yl 126 

^F? 32 Rynx)lidin-l-yl 33 

I 61 44=tr-1.2Afr^etratydtxipyridin- 20 



PARP PIS?S44<S:^1-S 3 ti^mm^titzo 
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aw ^ CO HF 




Mkv\^y :^:=-)\y^. 5S^b<tt6M©m 

^ ^ *D J: th' ^ © ^ a b s 

b"C * «fc T -7 ^i>'^> -hD^. g^S^WbT 

bT* <fcv^7 ® JftS ^ W b t *) J: 7 ^ m^fe^ 

^^bT*)J;v^5fl^b<{i 6 MO^tm^*5 J:th*^®^^^^* b> 
A 01-04 T;i/=3P 1^ >> 02-^04 T;!/-^::^ P > bx 

— Q^-R^ ( 2 ) 

(i5;4'> QMi Cl-'C4T;l/^^>S:^b^ 
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— Q2-Re ( 3 ) 

igiiiT;Wi3 ^ * ;i/ ^ S ^ gil^^W bt sfe 

vn^^t;i/=^;uSs mi^^^WbT*)ctvv^t«tT;i/>^::^;i/S. 

bT t) <tVN7 ® ^ ;t b "C * J; 7 5=- 

^fcti-^^ (4) 
/ 

— N 

V (4) 

r-mii^ ti-c J; v^^£^^7';^^;l/S^ s^SS^ bT <fci>T^;i/ 
jiPs *)Sv^ti R^ ^ R» i:-ei:*)l3^'^bTBJII^^^ 

^bs 

^Sv^^i^R'i: R^i:"t-a:*)l3iiS^b-ril^ftS^WbT*)<i:i.^ 
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2 . (la) 



O 




(la) 



— Q^~R5 ( 2 ) 
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— Q2-r6 ( 3 ) 

bT^fe<fcV^7 MJ^^^W b T «t V> :^ 7 ^ 

g^^<&^bT*)ctV^ 5M^b<tt6S©^^^*5J:t^'^®«S^^^ 
(4) 

/ 

— N 

V (4) 

^b^ 

^^v>ttx R^* h R^ i:T« t^izm-^i^xmrn^^m Lx^x^^smm 

b < « 6 pcD^m^jo j:t>'^0$!S^^<&^-r] -em$ ti^M^iI 1 
td,m(0 4-mw^T u - ;i/-5-t K □ ^ y =^ y u y > ^^i* ^ 
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3 . 



-^^ (lb) 



o 




(lb) 



[^4'> m kv \ty 5 m^v <it6 mom 

tK ^ ^ s D >y > ^ T- e ^ tl T J; V> i£ ^ T ;i/ 

rMi >'N o >y > ^ s 1^ ^ ix t <t v> i£ Si T ;u ^ S . B ^fe 



(^^. QMi Ci~C4 u >*^bN 
S^^bT^<fcV^:7 BilS^^ bT % J; V> :^ 7 ^ 



(3) 
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^tait-m^ (4) 

/ 

-N 

(4) 

1 HB«®4-g^^lT U — ;i/-5-fc K o =3p iJ/' V ^ i; y 
4 . -JiSiC ( Ic) 



o 




(Ic) 



RMi7Jc^i^^^ /Nn>y>M^&abs 

R2* tizK^jm^s >'NP>r>)l^s tK^^x >'NO>^>Jg^-t-S^$n 
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R^Mi.'^ n > M ^T* $ <fc v> <gi^T ;i/ ^ ^fc 

{i-fl9!^(3a) 



^ 2) VNtis R^'^ R^" ht- h ^ lzi^^vxmm:^^m bT*) J;v> 5 M 
1 t^m(0 4-m^T U - ;i/-5-b h* D ^ ^ V ^ y U y > 

5 . -jilSiC (Id) 



i6a 



(3a) 



o 




(Id) 
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R^Mi 7j< ^ ^ . /\u^>m'^xm^^tixi)<^\^^m,WLT)i^^ 

R^Mi D >y > ^ T* W ^ n T * «fc v^ ® a T ;u ^ ;i/ S > ^ 
{i-ilS:^(3a) 



^t^T;i/'5r-;i/S> m^^^^^bT*) J;v^7ain;i/S, g^^^* 

R^"^ R^" i: -r- h tcjg^ bT W bT ^ J; v^ 5 S 

6 . ( le) 



(3a) 



o 




(le) 
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g^7^ij-;^-5-t h-D:^s^-i'v^>' ^) ^ > m m ^ t ^ (D mm 

7 . -JiS^ (If) 



R^'^ttv'N D>f>ig^-efit^^nt*)<fcv^iai^T;i/^;i/^^abx 

R^*^ (i M n y > ? T- m ^ n T J; v^ -fa ,m T ;i/ ^ ;i/ S ^ ^-r ] 



o 




(If) 
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8 . -m^ ( 1 g ) 



O 




(Ig) 



R*Mi-«9:iC(3a) 

^ $ n ^ ft m o 

9 . BuSB-jlS^ ( 1 ) -em^ns^b^tl*^ t H D-4-[4-(i^ 

>^ fc K n-5-t K D ^fy-4-[4-[(N-^ ^ > T ^ ^ ) 
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^ i/ -4-[4-[(N-^ 5^ ;i/-2- ^ - ;w ^^i/ :^ 5: y ) p< 5^ ;i/ ] ^ n 
y -f V ^ U >a,2-e/ fc K D-5-t: K d ^ $/-4-[4-[(N- 

>J >^l,2-^>^ t K n-5-fc K □ ^S^-4-[4-[(N-p< ^;i/^>^ 

^ y :ii ^ v ^ v ^ y >; >^ 1,2- 

s^t KD-5-t K D^s^-i-5r:¥ v-4-[4-[ (i^D u s^>-i— r ^ 

a:-;i/]-r v^y U >*5 J:tJ^1.2-i/*b HP-5-b KD:^rS^-l- 
;t ^ V-4-[4-[(4-7 :iin;i/-l,2,3,6-7^ h ^ b F n b U ->*>-l--Y 
p( ^;i/]:7 ai:z;i/]>f v:^^^ U >t-$>-2)»^lI 1 IB IS ® -fb o 

1 0 . m^m 1 ip"^ 9 oDv>'rn*» 1 igmB®® 4-giir u — ;i/ 
-5- fc K n ^ ^> V ^ y ymmi^ h^©^s±i^^^n^f^ 

(ADP-U 3i<-:^)^^^mRa«^Jo 

1 1 . ii^ Ji 1 i^)^' e> 9 CD v^-m*^ 1 IS tarn® a-u^t — ;i/ 

1 2 . ii^Ji 1 9 CD i>-rttA^ 1 J^lclBiBcD 4-g^-5- t H n 
1 3 . it^Ji 1 3{p^ 9 CDV^ftt*^ 1 iSlCfBm© 4-eJ^-5-b K P 
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14. m^mi^^ 9 (DK^rtiiy' imiz$^m<D 4-gj^-5-t k p 
1 5 . m^m 1 9 (D\,^irnti> i ^iciBi^© 4-eii-5-ti k o 

® -^^f 3^ ® ^ *5 J; t>V * t^^^^PJ o 
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